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Power Guide: 
The Do-It-Yourself Mac 











GOT A SPARE MAC? HERE’S HOW 
TO SET IT UP AS AN AUDIO JUKE- 
BOX, A BACKUP SERVER, OR A 
HOME-AUTOMATION SYSTEM. 


OLD MAC 






TRICKS 


W 





hat do you do with your old Mac when you 
buy a new one? Stick it in a closet and for- 
get about it? Donate it to a charity? Recycle 
it—if you can? 

Whatever you’ve done in the past, don’t do it 
again. There are plenty of good ways to use a spare 
Mac, from storing and playing your digital music to 
backing up a home or small-office network, or even 
turning your lights on and off automatically. 

And in most cases, setting up a Mac to take care of 
such chores requires little more than the Mac, a few 
cables, some software—and our easy instructions. 





ILLUSTRATION BY LARRY JONES 
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BY KIRK McELHEARN 


If you’ve spent any time at all 
ripping your CD collection to 
your Mac, you’ve probably got 
gigabytes of music sitting on your 
hard drive. But how do you play 
your Mac-based music library on 
your living-room stereo—or, for 
that matter, share it with the rest of 
the house? 

Of course, you could send music 
from your main Mac to your stereo 
via AirTunes, which is built into 
AirPort Express. If you have an 
AirPort network, you connect the 
AirPort Express’s audio jack to your 
amplifier, select the AirPort Express 
from any copy of iTunes running on 
your network, and stream your music directly to the 
stereo. The problem is that you can control iTunes 
only from that remote Mac. Attaching a Mac directly 
to your stereo lets you control everything right there. 
















What You Need 

The Mac ‘lo pull this off, you need a Mac with speed, 
storage, and silence. You could get by with a 400MHz 
G3, Apple’s minimum for iTunes. But the faster the sys- 
tem, the better. For my music system, I use an 800MHz 
iBook G3. I like the laptop because it’s relatively unob- 
trusive, and it has its own screen and keyboard, so I can 
control it without bulky external accessories. 

As for storage, that depends on how much music 
you want to store. If your music Mac’s hard drive is 
too small, you can add an external FireWire drive. 
Easy to connect and use, such drives can add as much 
as 400GB to your system without busting your bud- 
get. My system uses an external 250GB drive. 
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Your server should also have an AirPort card, so it 
can share its library with other Macs and find shared 
music libraries on your network. This is also great 
when friends drop by with their 1Tunes-equipped lap- 
tops (either Macs or PCs), because you can sample 
one another’s music. 

And in order to pass the living-room test, the Mac 
should be silent—really silent. While you may not 
mind the whoosh of a computer fan or the rumble of 
a wonky hard drive in your office, you won’t want to 
hear anything like that when you’re deep into the 
quiet parts of Mahler’s Symphony no. 3. 

If possible, put the hardware in a cabinet, to dampen 
any sounds it makes. If you get an external hard drive, 
buy one without a fan. And if you’re using an old iBook 
or PowerBook, don’t set it directly on a shelf: heat will 
build up around the processor, and the fan will spring 
into action. You can simply raise the laptop on a couple 
of thin pieces of wood so air flows underneath; as long 
as there’s air moving around the Mac, you shouldn’t 
hear a single decibel. 

The Connections To connect your Mac to your 
stereo, you'll need a '/s-inch-to-RCA cable, which 
will run from the computer’s line-out port to your 
amplifier’s auxiliary input. 

The Software iTunes is all you need. 


How to Set It Up 

First, you have to get music onto the Mac. If your lap- 
top has an AirPort card, you can rip CDs on any Mac 
and then send their tunes over the network to the 
music server; the only drawback is that you have to 
manually add the music to the iTunes library on the 
server. If you want to buy music from the iTunes 
Music Store, do so directly from the server. That way, 
you won't have to worry about copying from one Mac 
to another. But don’t forget to back it up! 

Once you've got the music loaded or accessible, set 
iTunes to launch whenever your server starts up: In 
the Accounts preference pane for the user account 
you'll be using, add iTunes to the list of items that load 
at startup. (Of course, you may not want to ever shut 
the music Mac down; instead, you can shut the lid to 
put it to sleep.) Then open up iTunes’ Sharing prefer- 
ence pane, and select both Look For Shared Music (to 
find other shared libraries) and Share My Music (to 
share the library on your music server with other 
Macs on your network). 

That’s it! Your music server should be ready to go. 


KIRK McELHEARN is the author of several books about the Mac and 
the iPod, and he is a coauthor of Mastering Mac OS X, Tiger Edition 
(Sybex, 2005). 


Video on Demand 





You can also set up your spare Mac to record and play back video. 


It's no secret: Personal video recorders like the 
TiVo are really just special-purpose computers 
configured to record TV shows. So when you find 
yourself with a spare computer on your hands, 
you may wonder if you can turn it into a TiVo-like 
video jukebox. 

Doing so isn't that tricky. But before you do 
anything, you should ask yourself whether it 
really makes sense. Instead, should you just buy 
a genuine TiVo and subscribe to its TV-recording 
and -scheduling service? 

The pro-TiVo argument goes something like this: 
Elgato's EyeTV (6668; macworld.com/0629) costs 
around $350 and requires a recent Mac and a ton 
of disk space. To have the shows you record on 
your Mac play on your TV, you'll need to fork out 
another $250 or so for Elgato’s EyeHome (6668; 
macworld.com/0629) or some other scan con- 
verter. Your total costs, not including the Mac itself, 
are about $600. By comparison, TiVos cost about 
$200, with another $300 for lifetime service. (You 
could opt for the $13 month-to-month contract.) 

Out of the box, TiVos work with basic cable, 
digital cable, antenna reception—just about any 
video feed you might want. And none of the soft- 
ware currently available for the Mac can replicate 
TiVo's trick of tracking your viewing habits and 
recording shows it thinks you'll like. 

But there are times when using a Mac as a 
TiVo makes sense: What if, for example, you live 
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in a country that doesn't yet have TiVo service? 
Many people outside the United States can't get 
it. Second, you may feel a little nervous about 
signing up and paying for a lifetime subscription 
to anything, much less a tech service like TiVo. 
What if the company goes under or is bought 
out? At least with the Mac option, you own the 
hardware yourself and, as long as you've got 
access to TV broadcasts, you can record pro- 
grams as much as you want. And third, you may 
just be a die-hard do-it-yourselfer. 

Whatever your reasons, if you do decide you 
want to turn a spare Mac into a video jukebox, 
here's how. 


What You Need 
A video sever requires a more powerful processor 
than a music-only setup—a G4 Mac at least. 

To that Mac, you hook up an Elgato Eye- 
Home, which lets you play back Mac-stored 
video, music, and even photos on your TV 
and stereo. (It can't play protected AAC Tiles, 
though, so it’s not the ideal solution if you 
buy music with iTunes.) 

To record video to the Mac from the TV, I'd go 
with Elgato’s EyeTV—partly because it’s easy to 
work with, but also because it interfaces so well 
with the EyeHome. The EyeTV lets you program, 
record, organize, and edit video; you can export 
your recorded video in many formats, either to 
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save for a rainy day or to burn to DVDs using 
Apple's iDVD or iMovie, or Roxio’s Toast. The 
EyeTV 200 (there are several different versions 
of the device) will also digitize analog video, so 
you can turn those shelves full of bulky VHS 
tapes into slim stacks of DVDs. 


How to Set It Up 

You can use a crossover cable to connect the 
EyeHome directly to a Mac, or you can connect 
the EyeHome to your network—either directly 
via Ethernet or using an AirPort Express (or simi- 
lar device) as a wireless bridge. (You'll need Air- 
Port Extreme, or 802.119, to stream video; you 
can stream music and photos with regular Air- 
Port, or 802.11b.) Then connect the EyeHome to 
your TV and stereo. 

You connect the EyeTV to your TV, cable box, 
or satellite decoder; then you connect it to your 
Mac with a FireWire cable. The EyeTV gets power 
over the FireWire cable, so you don't even need 
to plug in an AC adapter. 

Once you've got all that hooked up, you'll 
need to install software for both the EyeHome 
and the EyeTV on the Mac you've designated 
as a video server. Setting up the EyeHome 
software is easy; the installer adds a pref- 
erence pane to System Preferences and then 
opens it. Click on the Start button, and the 
EyeHome application will launch every time 
you start up your Mac. The EyeTV is even eas- 
ier: Just copy the EyeTV application to your 
hard drive. 

When you turn the EyeHome on, it should 
automatically find your video Mac; if you have 
several Macs on your network running the Eye- 
Home software, you can select any of them 
and access its content. You can start accessing 
your music, movies, and pictures, and you'll 
even have limited Web access. The EyeHome 
automatically spots any content you record with 


Watch It! The EyeTV software organizes all your 
recordings and lets you play them back on your 
Mac, edit them, or burn them to DVDs. 


the EyeTV—so with just a few clicks, you can 
play back anything you've digitized or recorded 
from the TV. 
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If your home, like mine, has 
more than a couple of Macs, 
backing up each one individu- 
ally can be quite a chore. You 
can make your life easier—and 
keep your data safer—by setting 
up an old Mac or a Mac mini as a 
dedicated backup server. It’ll do 
all the heavy lifting of backing up 
every computer regularly, without 
requiring your constant assistance. 


What You Need 
The Mac For this project, you'll need a Mac 
with FireWire or USB 2.0 ports, at least 256MB of 
RAM, and OS X 10.1.5 or later. This Mac (and the 
other machines) will need a network connection. An 
AirPort network will work, but for faster backups, con- 
nect the computers to a wired Ethernet switch or hub. 

To determine the minimum hard-drive size, add up 
the sizes of the folders you want to back up on each of 
your Macs, and multiply the total by 1.5. If the drive 
on your designated server isn’t big enough, add one or 
more external drives. ‘These not only offer additional 
capacity but also enable you to store one of your back- 
ups off-site for safekeeping. 

Software I’ve tested dozens of backup programs, 
and each has its merits. But I always come back to 
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BY JOE KISSELL 
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To Protect and to Serve Retrospect’s Backup Server script 
helps you configure client and backup drives. 


EMC Dantz’s Retrospect Desktop (¢¢62; $129 [but 
often available for less than $90]; macworld.com/0623). 

Retrospect Desktop can back up the computer it’s 
installed on (the server) and three other machines (the 
clients); you can purchase additional client licenses 
if needed. Retrospect Desktop has several distinctive 
features, but most important for this project is its 
Backup Server script. Backup Server periodically 
checks to see whether any of the clients on the network 
haven’t been backed up recently; if that’s the case, it 
performs the backup. So you don’t have to worry about 
missing a scheduled backup if a computer is turned 
off, asleep, or offline (for instance, a PowerBook 
you ve taken to the office). 


How to Set It Up 
While there are many types of backups, ’'m going to 
focus on just one: an additive incremental archive. 
Rather than making complete, bootable duplicates of 
all your Macs’ hard drives, this archive backs up just 
the most-important files. After the initial backup, 
each successive backup copies only the files that have 
changed since the previous one—the older copies are 
saved, too, in case you accidentally change or delete a 
file and need to go back to a previous version. 

If you’ve already added your backup server and the 
systems you want to back up to a network, you’re 
ready to begin. 


Plug It In 

First, plug your external hard drive(s) into your 
server. Then select each backup drive, choose File: 
Get Info, and make sure the Ignore Ownership On 
This Volume option at the bottom of the resulting 
window is deselected. 


Install Retrospect 
Retrospect uses a standard, self-explanatory installer. 
After you install it, visit www.dantz.com to see 





whether any updates are available; if there are, install 
them, too. 

Next, install Retrospect Client on the other com- 
puters. The Retrospect CD (or disk image, if you 
downloaded it) includes a folder containing the client 
software. After you install Retrospect Client on each 
machine, launch it and make sure it’s turned on. You 
can leave all the preferences at their default settings 
for now. 


Configure Retrospect 

Back on the server, open the Configure pane in Ret- 
rospect’s main window, and click on Backup Sets. 
Click on New, choose File from the Backup Set Type 
pop-up menu, and enter a name for your backup set. 
Click on New, navigate to the hard drive you’re using 
for this backup set, and click on Save. Repeat this pro- 
cedure for each backup drive, and close the Backup 
Sets window when you're done. 

Now click on Clients in Retrospect’s Configure 
pane. Each client that’s available on your network 
should appear in the list. Select one and click on 
Configure. In the General pane, make sure Selected 
Volumes is selected in the Backup pop-up menu, 
and then go to the Volumes pane and select each 
of the machine’s volumes you want to back up (even 
if there’s only one). Repeat this procedure for 
each client. 

Finally, go to the Automate pane, select Scripts, 
and click on New. Choose Backup Server as the 
script type and click on OK (see “To Protect and to 
Serve”). Enter a name for the script and click on OK 
again to display the script’s options. 

What to Back Up In most cases, you'll want to 
back up only part of a volume, such as your user 
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Voluminous Folders Retrospect wants to back up entire 
volumes—but you can back up just one folder by defining it 
as a subvolume. 





folder. To do this, click on Sources and then on Add 
to display all local and network volumes. Select a 
volume and click on Subvolume. Navigate to the 
folder you want to back up, select it, and click on 
Define (see “Voluminous Folders”). Repeat for as 
many subvolumes as necessary. In general, you 
should back up each user’s Home folder (/Users/ 
user folder) and any other folders containing per- 
sonal files. After defining subvolumes, 1-click to 
select all the volumes or folders you want to back 
up. Click on OK, and then click on OK a second 
time to close the Sources dialog box. 

What Not to Back Up Jo omit certain types of 
files, click on Selecting. In the window that appears, 
click on More Choices. Under And Exclude Noth- 
ing, choose Selector from the pop-up menu (see 
“Being Selective”). From the Selected By pop-up 
menu, choose the kind of file you want to exclude. 
(For example, to exclude MP3 and AAC files, 
choose Music.) Click on OK, and add more exclu- 
sions if you wish. Click on OK again to dismiss the 
dialog box. 

Where to Put It In the Backup Set Selection win- 
dow, select the drive(s) you want to back up to, and 
click on OK; click on OK again to dismiss the dia- 
log box. 

How Often to Back Up By default, Retrospect 
backs up your drive(s) once a day, and I recommend 
keeping that setting. But if you want to change the 
interval, click on Options and make your selections. 
Then click on OK again. 

When to Run the Server The backup server will 
attempt to back up clients only during the times you 
designate. The default setting (Always Active) is 
usually best, but to restrict the backup server to 
certain times or days, click on Schedule and make 
your selections. 

Now close the Backup Server window, click on 
Save, and close the Scripts window. To activate the 
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server, choose Run: Backup Server. A small status 
window will replace the main Retrospect window. (To 
stop Backup Server and return to the main window, 
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Automating your home—so the lights 
turn on automatically when darkness 
falls, the heat turns on a half an hour 
_ before you’re due home, or a security 
camera watches the house while you’re 
out—isn’t that hard to do. With a spare 
Mac and a bit of extra hardware, you can 
do it in a weekend. 


















What You Need 

The Mac Any Mac that can run Mac 
OS X Panther (10.3) or later, and therefore 
has built-in USB ports, is a good candi- 
date. You can use an older Mac, but you’ll 
also need a USB-to-serial converter. If 
youre using OS 9, your software options 
will be limited. 

X10 Modules You need hardware devices 
to connect your computer to your household 
appliances. For Mac users, the best choice is home- 
automation equipment that uses the X10 home- 
automation standard. While there are other 
technologies out there, X10 is the most cost- 
efficient and best supported; because it’s been 
around since the 1970s, there are plenty of com- 
patible devices. 

You'll need an X10 module for each appliance 
you want to control. These modules are small 
boxes, about the size of two decks of cards, that you 
plug into the wall. You then plug the lamp (for 
instance) you want to control into the module. 
Each module is assigned a unique address, which 
your Mac uses when issuing commands. Those 
commands travel over your existing power lines. 


close this window.) Retrospect will begin backing up 
the client machines on the schedule you set. 

After all this clicking and configuring, your server 
should require almost no intervention. But you 
should perform test restorations occasionally to make 
sure everything is working right. (It’s no fun to find 
out that you set something wrong after you’ve lost 
files to a hard-drive crash!) You'll sleep better know- 
ing that your backup server is minding your files. 


JOE KISSELL is the author of the Take Control of Mac OS X Backups e-book 
(www.takecontrolbooks.com). His secret identity is Curator of Interesting 
Things for InterestingThingOfTheDay.com. 


When a module is told to turn on, turn off, or dim 
a light, it does so by regulating the amount of power 
going to the lamp. 

The best deals on modules are often at 
X10 Corporation’s Web site (www.x10.com), but 
Smarthome (www.smarthome.com) has a larger and 
more sophisticated selection. Stores such as 
Radio Shack and Home Depot also usually carry a 
small selection. 

X10 Interface You also need a way for your com- 
puter to communicate. Smarthome’s PowerLinc 
USB ($38; macworld.com/0624) interface is the least- 
expensive option and a good choice if you want to 
ease into home automation. The similarly named 
PowerLinc Controller USB ($70; macworld.com/ 
0625) can also operate in a rudimentary fashion when 
it’s disconnected from your Mac (if you use the 
OS X-only application Indigo to set it up). 

For people who want to go beyond the basics, 
the ActiveHome Pro, from X10 Corporation ($49; 
macworld.com/0626), can also work with wireless 
modules and security sensors. It’s frequently sold 
bundled with some X10 modules, which can save 
you money. 

Software OS X users are lucky to have two flex- 
ible and well-supported home-automation applica- 
tions: X’Tension, from Sand Hill Engineering ($149; 
www.shed.com), has a long history on OS 9 and gives 
you powerful and flexible scripting options; Indigo, 
from Perceptive Automation ($90; macworld.com/ 
0627), conforms to the Aqua interface standard and 
lets you set up common automations without pro- 
gramming. Both work with Tiger, and both are avail- 
able in free demo versions. 


How to Do It 

Probably the most common home-automation 
scenario for beginners is using a Mac to turn on 
lights, so it appears from the outside that someone is 
home. Unlike mechanical timers, the Mac doesn’t 
have to turn lights on at the same time every evening. 
(You can make the system activate at sunset as the 
seasons change.) 

Let’s assume that you’re using two X10 lamp 
modules, one connected to a lamp in an upstairs 
bedroom, and one in the downstairs family room. 
Their X10 addresses are A10 and BS, respec- 
tively. You’ve connected your PowerLinc USB or 
ActiveHome Pro controller to a Mac, plugged the 
controller into a nearby electrical outlet so it can 
send and receive X10 commands, and configured 
either X’Iension or Indigo to use the controller 
you ve selected. 

Using XTension First, tell X’Tension about your 
lamps. Choose New Unit from the File menu. In the 
dialog box that appears, give the unit a name and a 
description. In the Address field, enter A1 0. Under 
Unit Type, select X10; under Dimming Options, 
select Dimmable. Repeat this process to add the lamp 
in the family room, but use B5 as the address. Click 
on OK to finish. 

Then create a group that includes both of the 
lamps you added. Choose New Group from the File 
menu, give the group a name (such as Sunset Lights), 
and add the two lamps to the group by dragging them 
from X’Tension’s master unit list. Click on OK. 

You'll need to create a scheduled event that turns 
on the group shortly after sunset. Choose New Event 
from the File menu. Enter a name for the event, and 
choose Turn On from the Action drop-down menu. 
In the All Units pop-up menu, choose the Sunset 
Lights group. Select the Repeat Every option, and 
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XTend Your Network Telling XTension about your lamps is 
easy: You give each one a name and unique X10 address and 
then tell the software about its capabilities. 
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Cancel + ox 
then select Sunset. (XTension uses your system set- 
tings to determine your local sunset time.) Finally, 
select Randomize option and enter a number, such as 
15. This will cause the event to occur anywhere from 
1 to 15 minutes before or after sunset, so the sched- 
ule is less predictable. 

After you click on OK, you'll see the new event 
in the Scheduled Events window, along with the 
randomized time that was selected for the next 
execution. As long as your Mac is on and XTen- 
sion is running, your lights will come on at the 
scheduled time. 

Using Indigo Select New Device from the File 
menu. As with XTension, give the lamp a name and a 
description. Then select Lamp Module from the 
Type menu, and tell Indigo its address. When you’re 
done, click on OK and repeat for the second lamp. 

Next, set up an action group that will turn both of 
your lamps on. Choose New Action Group from the 
File menu. Name the action Sunset Lights; then 
click on the New button to add the first action. In 
the Edit Action window that appears, select Send 
Device Action from the Type menu, choose Turn On 
under Action, and select your bedroom lamp from 
the Device list. Repeat these steps to add a second 
action that turns on the family-room lamp. Click on 
OK to finish. 

Now set up an event that triggers your action 
group at sunset. Select New Time/Date Action from 
the File menu. In the Time/Date Trigger section of 
the window that appears, click on Sunset and enter 
13 in the Randomize By field. Then click on the 
Action tab and choose Execute Action Group from 
the ‘Type pop-up menu. Choose Sunset Lights from 
the Group pop-up menu and click on OK. 

As with X’Tension, as long as your Mac is on and 
Indigo is running, your lamps should turn on at the 
scheduled time. 


GORDON MEYER (www.gordonmeyer.com) is the author of Smart Home 
Hacks (O'Reilly Media, 2004). 


Setting Up Your 
Schedule To fool 
thieves, have Indigo 
turn on your lights at 
a different time each 
night: when you set up 
a new action, use the 
program's Randomize 
By field to set general 
parameters. 








YOU BOUGHT an early Titanium 
PowerBook and then kicked 
yourself when the next model 
shipped with a SuperDrive. 
You’re pining for a digital photo 
frame, but you don’t have 
$1,500 to spare. You want to 
digitize and store your massive 
music collection and share it 
with everyone in your home, but 
you don’t know where to start. 
Your hardware dreams can 
come true. We’ll show you how 
to upgrade, supersize, fine-tune, 
and expand a wide range of pro- 
ducts. Just like last year’s “Do- 
It-Yourself Mac” CAugust 2003), 
this guide has step-by-step 
instructions and easy-to-follow 
pictures that will make you a do- 
it-yourself expert in no time. 





b 
photograPh janger 


peter B 


CONTENTS 


Add a SuperDrive to an Original 
PowerBook G4 

Spruce Up Your Hardware 

Blur the Lines between Mac and TV 
Game in True 3-D 

Turn Your Mac into a Picture Frame 
Network with Bluetooth 

Build Your Own Music Server 

Store More 

Accessorize Your iSight 

The Versatile iPod Mini Belt Clip 
Fax from Your Mac 


DIFFICULTY LEVELS 





EASY MEDIUM 


HARD 





ICONS BY PAUL HOWALT 


THE NEXT D 


-IT-YOURSELF MA 


ADD A SUPERDRIVE TO AN ORIGINAL POWERBOOK G4 


What You’ll Need: 

#1 Phillips screwdriver 

#8 Torx screwdriver 

Grounding strap (optional) 
Nonmetal probe tool (optional) 
Razor blade 


THE ORIGINAL POWERBOOK G4 (released in 
January 2001) was a stunning piece of engineering, 
with its beautiful 15.2-inch liquid-crystal display and 
slot-loading DVD-ROM drive enclosed in a 1-inch- 
thick titanium case. It was almost a year later that 
Apple made CD-RW and Combo drives available as 
options, and anyone wanting a SuperDrive-equipped 
PowerBook G4 had to wait until November 2002. 
With the recent availability of high-speed replace- 
ment internal optical drives, proud PowerBook G4 
owners can satisfy their desires to burn without 
breaking the bank. (Other World Computing [www 
smacsales.com] offers a 24x Combo drive [$230] and a 
4x SuperDrive [$400]. See our review of OWC’s Mer- 
cury [i SuperDrive 4x on page 42.) 

If you’re comfortable replacing the internal hard 
drive on a PowerBook, you should have no problem 
installing a new optical drive. A few standard caveats: 
First, replacing your optical drive will void your war- 
ranty. Second, the components inside a PowerBook 
are susceptible to damage by static electricity. As such, 
you're encouraged to use a grounding strap and to 
refrain from touching any components inside the 
computer unless necessary. Third, be very gentle 
while taking apart and reassembling your PowerBook. 

The following instructions show you how to 
replace the DVD-ROM drive in an original Power- 
Book G4 with the Mercury Ti SuperDrive 4x. 
Although the general process is very similar for other 
models and types of drives, these instructions apply 
only to the original Titanium PowerBook G4. Your 
drive may come with its own instructions, but not all 
do. And if you purchased a drive on eBay or salvaged 
one from another PowerBook model, you’re com- 
pletely on your own. That’s where our instructions 
will really come in handy. 


Step 1: Remove the Battery 

and the Bottom Case 

You must remove the lithium-ion battery from the 
PowerBook to prevent the computer from acciden- 
tally turning on while it’s disassembled. If your Pow- 
erBook is powered up, shut it down and wait 30 
minutes to allow the internal components to cool. 
Now place a soft towel (to prevent sliding and scuff- 
ing) on a flat surface with plenty of room, and then 
place the closed PowerBook top-down on the towel. 
Slide the battery’s latch to the right, and then lift and 
remove the battery. Next, using a #1 Phillips screw- 
driver, carefully remove the eight visible screws on 
the bottom case in the order shown. Place the screws 


in a small container so that you don’t lose them. All 
the screws are the same size, so don’t worry about 
keeping them in order. 





Now that the screws are removed, gently pull the 
right side of the bottom case toward you, with one 
hand near the display hinge and the other hand 
pulling from within the empty battery compartment. 
The right side should pop free with little force. 





Release the left side of the bottom case in a similar 
fashion. Now carefully lift the bottom case at the 
edge furthest from you, and pivot it toward you until 
the front edge comes free from the small retaining 
clip that is located at the center of the optical-drive 
slot. The bottom case should be easy to remove. If 
you feel a lot of resistance, don’t force it. Stop and 
make sure that all the screws have been removed, and 
that the right and left sides are properly released. 








STEP-BY-STEP PHOTOS BY PETER BELANGER 


Step 2: Remove the Drive Connector and 
the Plastic Shield 

Using a probe tool (or your fingers, if you’re feeling 
daring), carefully pry off the 34-inch optical-drive 
connector ® from the logic board, rocking it from one 
side to another in small increments if necessary. Do 
not pull on the cable itself or pry off the wider PMU 
(power management unit) connector ® adjacent to the 
optical-drive connector. If any tape is covering the 
connectors, gently peel it off so that you can reuse it 
after installing the replacement drive. 

If your PowerBook model has a black plastic shield 
covering the rear of the optical drive, you’ll need to 
slice the left @ and right © edges of the shield with a 
sharp razor blade. Do not cut the shield off entirely— 
just flip it up to prepare to remove the optical drive. 





Step 3: Remove the Optical Drive 

Grasp the leftmost metal edge of the optical drive @, 
and gently lift up until the left side of the drive releases 
from the PowerBook. Then pull to the left and remove 
the drive completely. Always hold the drive only by its 
metal edges. Never touch the green circuit board or 
connectors toward the rear. 





Step 4: Remove the Drive Screws and 
the Connector 


Using a #8 ‘Torx screwdriver, remove the four screws 
at the corners of both the left and right sides of the 
optical drive @. As you do so, take care to note the 





shape and position of the rub- 
ber mounts surrounding the 
Torx screws. While the screws 
are identical, these rubber 
mounts aren’t, and it’s impor- 
tant that you install them on the 
replacement drive in the exact 
same location and orientation. 
If all four rubber mounts aren’t 
on the drive, look inside the 
PowerBook to locate any that 
may have fallen off. 

Using a probe tool, carefully 
pry off the optical-drive con- 
nector © from the rear of the 
optical drive. 








Step 5: Attach the Connector, Screws, 
and Rubber Mounts to the New Drive 

Now take your replacement drive, and attach the opti- 
cal-drive connector securely to the rear of the replace- 
ment drive (in the same location as the drive you just 
removed it from). The connector is keyed to prevent it 
from attaching incorrectly, so ifit doesn’t fit, don’t force 
it. Then use the #8 ‘Torx screwdriver to attach the four 
screws at the corners of both the left and right sides of 
the replacement optical drive. Now place the rubber 
mounts on the correct screws—otherwise the bottom 
case won’t close properly and the drive won’t align with 
the slot on the front of the case. Lay the optical drive 
flat in front of you, with the con- 
nector at the left rear. Place the 
flat, circular rubber mount on 
the front right-side Torx screw 
@. This leaves you with three 
rubber mounts, two of which are 
identical. Place these on the left- 
side Jorx screws, with the wider 
portion flush against the metal 
edge, and the half-moon shape 
facing up ©. The remaining rub- 
ber mount goes around the rear 
right-side Torx screw, with the 
wider portion flush against the 
metal edge ®. 
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ADD A SUPERDRIVE (CONTINUED) 


Step 6: Install the New Drive 
Flip up the black plastic shield so that it’s out of the 
way, and then carefully guide the two rubber mounts 
on the right side of the optical drive into the receiv- 
ing holes on the frame that separates the optical drive 
and the internal hard drive @. 





Gently push in and down on the left edge of 
the optical drive, making sure the PowerBook’s 
case doesn’t pop off the two remaining rubber 
mounts and the optical-drive connector cable isn’t 
pinched behind the drive. Then flip the black 
plastic shield down 
over the rear of the 
drive. Line up the 
optical-drive con- 
nector on the logic 
board, and press 
firmly until it’s 
properly seated @. 
If the connectors 
were covered by a 
piece of tape, put 
the tape back in 
place now. You’re 
almost done. 


GOT THE HANKERING to enhance your hardware 
but need a little help? Here are three ways to make 
improvements without starting from scratch: 

1. The $100 Sweet Multiport, from Gee Three 
(www.geethree.com), adds one USB and two Fire- 
Wire ports, plus a 5-in-1 memory-card reader (for 
CompactFlash, Microdrive, Memory Stick, Secure 
Digital [SD], and MultiMediaCard [MMC]), to 
Power Mac G3 or G4 towers. The Sweet Multiport 
consists of a PCI card and a front-panel card that sits 
in your Mac’s second drive bay. 

2. Wiebetech’s G5Jam (¢¢6:; July 2004; $900 to 
$2,200; www.wiebetech.com) doubles the internal 
storage potential of the Power Mac GS, allowing up 





SPRUCE UP YOUR HARDWARE 


Step 7: Reassemble the PowerBook Case 
Place the front of the bottom case along the front lip 
of the PowerBook, and then lay it down toward the 
rear, essentially pivoting it back into its original posi- 
tion. Gently push down and back until you have visu- 
ally aligned the screw holes. Insert the eight screws 
into the holes in the bottom case, and then partially 
tighten each to ensure that the holes are properly 
aligned. Now securely tighten the screws in the order 
shown. If you encounter any serious resistance, don’t 
strip the screw by trying to force it. Instead, try 
unscrewing and then reseating it, or pushing the bot- 
tom case toward the rear to alleviate lateral pressure 
on the screw’s threads. 





Now pop the battery back in place, and power up 
your improved PowerBook. You can now launch 
Apple System Profiler (OS X 10.2 and earlier) or Sys- 
tem Profiler (OS X 10.3) and check the ATA bus to 
verify that the PowerBook recognizes the replace- 
ment optical drive as a burn-capable drive. If so, you 
should be ready to burn in all your favorite applica- 
tions, including iDVD, iMovie, and iTunes. If not, 
check with your optical drive’s vendor for any driver 
that may be necessary.— OWEN W. LINZMAYER 





to 1 TB of storage with two extra Serial ATA drives. 
The G5Jam includes a new side door for mounting 
the drives, a Serial ATA PCI card, cables, and two or 
four Serial ATA hard drives. 

3. For the ultimate in hands- 
off upgrades, ColorWare (www 
.colorwarepc.com) can add a bit of 
splash to your Apple hardware by 
painting your iPod ($49), or your 
iBook or PowerBook ($399), in 
one of 20 colors. Or you can 
send a color sample and get your 
iPod custom painted for an addi- 
tional $99.—JONATHAN SEFF 









STEP-BY-STEP PHOTOS BY PETER BELANGER 






EARLIER THIS YEAR Steve Jobs told Macworld, 
“We don’t think that televisions and personal com- 
puters are going to merge.” Yet despite Apple’s best 
efforts to keep the two apart, the evidence suggests 
that television is indeed part of the digital hub. Here’s 
a glimpse at how to get your TV and your Mac to play 
well together. 

Watch TV Whether you're a college student in a 
cramped dorm room or someone who simply doesn’t 
want to shell out money for a second (or even first) 
TV set, you can watch TV on your Mac and enjoy 
TiVo-like control over your TV 
shows. Miglia’s $149 Alche- 
myTV DVR (www.miglia 
.com) is a PCI card that fits in 
your Power Mac G4 or GS. 
Elgato Systems (www.elgato 
.com) offers two external devices 
that connect to your Mac via USB 
and FireWire, respectively: the $199 
EyeTV (¢¢6:; November 2002) and the 
$349 EyeTV 200 (¢¢66; July 2004). The EyeTV 
records in MPEG-1 format; the EyeTV 200 records 
in the higher-quality MPEG-2 format, the encoding 
format used for DVDs and satellite TV. Formac’s 
(www.formac.com) $299 Studio TVR (formerly 
called the Studio DV/TV; 6668; April 2003) connects 


via FireWire and records in DV format. 


GAME IN TRUE 3-D 










YOU’VE PROBABLY BEEN PLAYING 3-D 
games for years, but have you ever really played them 
in 3-D? Pangea Software’s $35 Nanosaur 2: Hatchling 
($668; June 2004; www.pangeasoft.net) lets you do 
exactly that. Its stereographic 3-D support brings 
action gaming to a whole different dimension—quite 
literally. Pangea includes two pairs of red-and-cyan 
anaglyph glasses (like the cardboard things you get at 
3-D movies). These glasses are all right, but if you’re a 
real gaming freak with $1,000 to spare (and you have a 
CRT monitor), you can graduate to the CrystalEyes 
Workstation (www.stereographics.com). These LCD 
shutter glasses are made by StereoGraphics and are 
actually intended for engineers and scientists. No mat- 
ter which pair of glasses your budget can afford, we’ll 
help you get the most out of your investment. 

To use either pair of glasses, fire up Nanosaur 2 and 
click on the B& W button, under the Anaglyph Settings 
option. This is very important when you use the red- 
and-cyan glasses, since the color offset that creates the 
3-D effect combined with the game’s own rich color 
palette can cause quite a headache. Your experience 
with the red-and-cyan glasses may improve if you go to 
the Displays preference pane and tweak brightness, 
contrast, and color settings to adjust the 3-D effect. 


BLUR THE LINES BETWEEN MAC AND TV 









Y- 






But these devices work only with standard cable and 
over-the-air broadcasts. None of these products can 
control a digital-cable or satellite- TV box—you'll need 
to change the channel manually on your box for your 
Mac to see what you want to watch or record. 

Burn Your Shows Once you've recorded a program 
with any of these products, burning it to DVD or Video 
CD is relatively easy. You can edit the shows you record 
with your digital-video recorder’s included software, 
QuickTime, or iMovie, and then archive them with 

Roxio’s $100 Toast 6 Titanium (¢668:; 
December 2003) or Apple’s iDVD. 
From Mac to TV You can also use 
your TV to display content that 
» lives on your Mac. TiVo 
(www.tivo.com) offers TiVo 
_ Desktop as part of its now- 
free Home Media Option for 
stand-alone TiVo Series2 boxes. 
PTiVo Desktop lets you display digital photos and 
play back music from your Mac. Elgato’s $249 Eye- 
Home ($66; July 2004) does TiVo one better—it’s a 
stand-alone box that connects to your TV and plays 
back music, photos, and movies from your Mac. And 
Roku Labs’ $299 HD1000 Digital Media Player 
(www.rokulabs.com) connects to high-definition 
TVs and lets you view pictures and play back music 
and video.—JASON SNELL 


EASY 


Setting up the LCD shutter glasses is a bit more 
elaborate. The included transmitter box must be in 
plain sight of your goggles, which are wireless and pow- 
ered by a pair of batteries. The transmitter has a seven- 
foot in-line attachment that runs between your Mac 
and monitor, and another connector that plugs into a 
power supply. Because of the way this technology 
works, you have to use a CRT-based display with a high 
refresh rate (100Hz or higher is recommended). 

Presuming your con- 
figuration makes the 
cut, you're in for a 
treat: full-color graph- 
ics and an absolutely 
astonishing 3-D effect. 
It’s not quite a “jump 
off the screen” effect— °. 
instead, it’s more like a i 
shadow-box effect, where the edge of 
your screen frames the moving, fully real- 
ized 3-D characters within. 

If you can’t justify the cost of the CrystalEyes, 
you can at least use the red-and-cyan glasses 
with Apple Cinema HD Displays and flat-panel 
iMacs.—PETER COHEN 


EASY 
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TURN YOUR MAC INTO A PICTURE FRAME 


What You’ll Need: 
Shadow-box frame 

Glue gun 

Mat board 

Hand drill or drill press 
Small Phillips screwdriver 
#6 and #8 Torx screwdrivers 
Needle-nose pliers 


DO YOU EVER GET TIRED of looking at the 
same framed photos every day? If you have an old 
laptop—perhaps one with a broken CD drive or one 
that’s too slow to run the latest processor-heavy 
applications—you can 
put it to use around your 
house as a digital picture 
frame. You'll get a rotat- 
ing display of your 
favorite digital photos, 
which will be a conversa- 
tion piece for visitors, but 
youll still have a fully func- 
tional Mac should you need 
one in a pinch. 
The idea is simple: you 
strip down an old laptop to 
its bare essentials, glue the 
pieces into a frame that fits 
your home decor, and 
then activate a screen 
saver that rotates through 
a collection of photos. I 


used a beat-up 14-inch iBook, but any older Power- 
Book or iBook running OS 9 or OS X will do. 

First a word of caution: Although the process of 
turning your Mac into a framed photo is relatively 














straightforward, it’s not for the faint of heart. It 
requires that you completely dismantle your laptop— 
that means removing dozens of screws, prying apart 
the case, and detaching and reattaching wires from 
the logic board. If you’re not willing to lose your lap- 
top forever should something go wrong, think twice 
before attempting this project. 

Set Up the Software Before you crack open your 
laptop, load the photos you want to use onto the 
computer, set up screen-saver software (either OS 
X’s built-in screen saver or Ambrosia Software’s $15 
Eclipse for OS 9 [www.ambrosiasoftware.com]), and 
adjust your Energy Saver preferences so the com- 
puter won’t put itself to sleep. When you’re done, 
shut down the computer, unplug the power supply, 
and take out the battery. 

Take Apart Your Mac Dismantling your laptop is 
the hardest part of the conversion process. Make sure 
you have a large, level space to work on. From the 
bottom of the laptop, remove everything but the 
logic board (including all attached wires and circuits), 
the hard drive, the fan, and the speakers. 

You'll also need to remove the LCD screen from 
the top of the laptop. Be sure to unthread any cables 
from the metal hinge and surrounding brackets 
before removing them. There are step-by-step dis- 
mantling instructions for PowerBook G3s and 
400MHz PowerBook G4s at find.macworld.com/ 
0016. For the Titanium PowerBook or a newer 
iBook, I highly recommend the $10 ‘Take Apart 
Repair manuals, which you can download at www 
._powerbookmedic.com. 

Assemble the Picture Frame Once you've fully dis- 
mantled the laptop, you’re ready to assemble your 
picture frame. For this project, you'll need an extra- 
thick picture frame called a shadow box. Look for 
one that’s slightly larger than your screen—so there’s 
room to add a decorative mat around it—and at least 
1.5 inches thick. You'll need to drill several holes in 
the back of the frame: one to provide access to the 
AC power cord, one to provide access to the USB 
ports, one below the fan to help blow hot air away 
from the logic board, and at least two others to 
encourage air circulation. 

Using your glue gun, attach the logic board, speak- 
ers, and hard drive onto the inside back panel of the 
frame (as shown above). Be sure to position the fan 
over the appropriate hole. Glue the mat—which 
should be cut to the exact size of the shadow box— 
onto the front of the LCD screen. Finally, plug in 
your power supply (and a mouse if desired), turn on 
your computer, assemble the picture frame, and enjoy. 

If you’d like more information on creating a digi- 
tal photo frame, or for more about other interest- 
ing Mac projects, check out Mac Toys, by John 

: Rizzo and Scott Knaster 


3 7 ; John Wiley & Sons, 
in 


2004).—KELLY LUNSFORD 


NETWORK WITH BLUETOOTH 








IT SEEMS AS THOUGH EVERY PART of the dig- 
ital hub has its own unique connector. But you can leave 
the cables behind and use a wireless technology that 
Apple is integrating into all of its computers: Bluetooth. 

Bluetooth lets you synchronize digital devices 
within a 30-foot range. You can use it to transfer files 
among computers, connect wireless headsets, commu- 
nicate with PDAs and printers, and set your mouse free 
so it can scamper unfettered about your desktop. 

Bluetooth software is built into Panther (and can 
be used with Macs running Jaguar). It becomes func- 
tional as soon as your system spots a compatible mod- 
ule. Bluetooth is built into current 12-, 15-, and 
17-inch PowerBooks and is an option for most other 
new Macs. If your Mac doesn’t include Bluetooth, 
plug in an adapter, such as the $40 D-Link DBT-120 
USB Adapter (www.dlink.com), and join the fun. 

Once your hardware and software is in place, go to 
System Preferences and click on Bluetooth, under 
Hardware. Enable networking by clicking on the 
Turn Bluetooth On button under Settings @. Select 
the Discoverable, Require Authentication, Use 
Encryption, and Show Bluetooth Status In The 
Menu Bar options. These settings make your Mac 
visible to other Bluetooth devices while providing 
you with a measure of security. 
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Establish Communication It’s time to connect to 
something. [ll use the Sony Ericsson Z600 GSM 
smart phone. (Some phones are considered “smart” 
because they include capabilities such as personal 
information managers and Bluetooth connectivity.) 
Apple lists all compatible smart phones at www.apple 
.com/isync/devices.html. 

To begin the communication process, you have to 
introduce your Mac to your device. This is called pair- 
ing. You can pair manually in the Bluetooth preference 
pane by clicking on the Devices tab and then on the 
Pair New Device button. But I recommend the Blue- 
tooth Setup Assistant, which is available via the Set Up 
New Device button at the bottom of the Devices pane. 
The Assistant walks you through the entire pairing 


process. Just remember to enable Bluetooth on your 
digital device so it can communicate with your Mac. 

Get in Sync Now that your Mac and smart phone 
are trusted friends, you can start exchanging data. 
Open iSync and click on your phone’s icon to reveal 
its settings pane. 

Select the Turn On Synchronization, Contacts, 
and Calendars options. Under Contacts, you can syne 
either your entire Address Book or just one of the 
groups within its database. I recommend that you set 
up a specific group for your phone, so you add only 
the data you need in your pocket ®. 

The same goes for iCal. 
You can choose a specific cal- 
endar instead of syncing all of 
them. Many phones also cap- 
ture your To Do list. 

For your first synchroniza- 
tion, you need to turn off syn- 
chronization for everything 
(including .Mac) except your 
phone. Deselect the Turn On 
Synchronization option for 
each device in iSync. Click on 
the Sync Now button, and all 
of your data will flow from 
your Mac to your phone. If 
the first attempt is unsuccess- 
ful, enable one other device 
to iSync and try again. Now your contact and calen- 
dar data can be with you at all times. 

Address Book Tricks Once you’ve uploaded your 
Address Book contacts to your phone, you can deselect 
Turn On Address Book Synchronization in iSync. 
Address Book lets you send single vCards directly to 
your device—much speedier than a full sync. 

To send a vCard to your phone, launch Address 
Book and click on the Bluetooth button in the upper 
left corner of the Address Book window. Select the 
entry you want to send, go to Card: Send This Card, 
and choose your smart phone from the menu. 
Address Book will send the new entry to your phone. 

Your Mac and phone can be even closer. Click on 
any of the gray description labels within your contact 
record (such as Mobile), and Address Book dials the 
number for you. You can even send an SMS text mes- 
sage directly from your Mac. 

Stay Secure Although your Mac uses authentication 
and encryption for transferring data to your smart 
phone, your phone probably isn’t as secure. So you 
may want to turn off Bluetooth while in public, which 
is usually easily done via a top-level menu option. 

Just the Beginning You can take Bluetooth much 
further. For example, what better way to transfer pic- 
tures from your camera phone to your Mac than by 
clicking on the phone’s Send button and having the 
image magically appear on your Mac’s desktop? That's 
the simple power of Bluetooth.—DERRICK STORY 
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BUILD YOUR OWN MUSIC SERVER 


What You'll Need: 

Second internal hard drive 

PCI host adapter card (optional) 
Phillips screwdriver 

Ethernet network 

Apple’s iTunes 


YOUR FAMILY MEMBERS were happy when you 
networked all the Macs in the house. Now they want 
to join their music into one large iTunes library that 
everyone can access and add to. 

Building a music server isn’t difficult or expensive. 
We’ll show you how to install a larger hard drive in 
your server Mac (we used a Power Mac G4), move 
music to it, and share the library. 


Step 1: Buy a Second Hard Drive 

The cheapest way to add lots of storage to your G4 is 
to buy a second internal 3.5-inch IDE drive. Choose 
one with 7,200 rpm and 8MB of cache. Western Dig- 
ital, Maxtor, and Hitachi all make drives that meet 
these specifications. If you have a pre—mirrored- 
drive-door G4 and you want a second drive that’s 
larger than 128GB, you'll also have to add a PCI host 
adapter card, such as Sonnet’s $100 Tempo ATA133 
(www.sonnettech.com). 


Step 2: Prepare to Install the Drive 

Turn off and unplug your Mac. Place it on a flat, clean 
surface and open the access door. Touch a metal surface 
in the computer to discharge static electricity. Discon- 
nect the power and IDE cables from the hard drive. 
Using a Phillips screwdriver, remove the single screw 
that holds the drive bracket in place ®. Pull the bracket 


containing your drive up and out of the Mac. 


Step 3: Set the Drive Jumpers 

Check the label on the bottom or the edge of your 
existing hard drive. If you have a Western Digital or 
Quantum drive, set its jumpers to Master. Other drive 
brands should be set correctly by default. To reset 
the jumper, slide it to the Master position. Your new 
drive’s jumper should already be in the slave posi- 
tion, but confirm 
that by checking the 
drive’s instructions 
and then verifying 
that the jumpers on 
your second drive 
are in the correct 
positions for slave 
operation ®. 


Step 4: Connect 
the New Drive 

Slide the new drive 
on top of the old 
one in the bracket, 


so that the right side of the drive aligns with the 
bracket, and fasten the drive to the bracket. 

When the drive is in place, screw the left side to 
the bracket. Now you're ready to return the drive 





bracket to the Mac. Connect the power cable to your 
lower drive, and screw the bracket back into place. 
Plug the IDE cable into the lower drive, and then 
plug the available ribbon connector to the new drive. 
Make sure the connectors fit snugly. Close and 
reconnect your Mac. 


Step 5: Format and Prepare the New Drive 
Start up your Mac and open Applications: Utilities: 
Disk Utility. Your new, unformatted drive should 
appear in the left pane. If it doesn’t, shut down the Mac 
and make sure that the jumpers are set correctly, and 
that all cables are tightly and completely connected. 

In Disk Utility, click on the new drive and then on 
the Erase tab. Leave Mac OS X Extended selected. 
Click on Erase. Then click on Erase again. 

To allow access to your music library, the new 
drive’s files must be available to everyone who will be 
importing music, or copying it from the library. You 
need to override the permissions that normally pre- 
vent multiple users of the same Mac from modifying 
the same files. Select the drive and press 1-I. Click on 
Ownership & Permissions and then select the Ignore 


Ownership On This Volume option. 


Step 6: Copy Your Music 

If your library is stored on this Mac’s startup disk, open 
Users: user name: Music: iTunes, where user name is 
your user name. Copy the iTunes Music folder to the 
new drive. If you store your music library elsewhere, 
connect to that Mac over a network and then copy the 
library to the music server Mac. 

Open iTunes and choose iTunes: Preferences. 
Click on the Advanced icon. Click on Change and 
go to the iTunes Music folder on the new hard drive. 
Select the Copy Files To iTunes Music Folder 
When Adding To Library option, and then close 
Preferences. 1 Tunes will ask if you want to move and 
rename files in the new library. Click on No. Quit 
iTunes. Copy the iTunes 4 Music Library file from 
your iTunes folder to Users: Shared. Make an alias 
of the file, and copy it to user name: Music: 1Tunes. 
Delete the original 1Tunes 4 Music Library file, and 
delete alias from the alias file name. 
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To give another user of this Mac access to the 
library, log in as a different user. Launch iTunes and 
change the library location to your new hard drive. 
Quit iTunes. Make an alias of the iTunes 4 Music 
Library file in the Shared folder, and replace this 
user’s own music library file with the alias (remember 
to delete alias from the file name). Open iTunes. This 
user now has access to your shared library and can 
add files or playlists to it. If ‘Tunes tells you that the 
user doesn’t have sufficient privileges to open the 


library file, log in as yourself, select the shared library, 





STORE MORE 


What You’ll Need: 

PCI ATA/133 RAID controller card 
Two ATA drives of the same size 
Magnetized Phillips screwdriver 
Hard-drive power splitter 


WHEN YOU WORK with a lot of large files, such 
as video or audio, you run out of hard-drive space. 
You also need fast hard-drive access. Make your life 
easier with a fast hardware RAID drive set. You can 
add one to a pre—-mirrored-drive-door Power Mac 
G4 in less than ten minutes. 

You'll need a PCI ATA/133 RAID controller card 
(from SIIG, Acard, or Sonnet) and two ATA drives of 
the same size (some cards let you join four equal-size 
drives into a RAID). Most PCI ATA/133 cards sup- 
port drives as large as 250GB each. 

While you can format two drives as one RAID in OS 
X’s Disk Utility, a hardware RAID gives you a faster set 
of drives. All hardware RAID cards offer RAID 0, also 
called striping, which splits the data flow to both drives, 
making the RAID almost twice as fast as a single drive. 
Some cards also have RAID 1, called mirroring, which 
duplicates your data on both drives. You get no speed 
improvement, but your data is immediately backed up. 

To install the card and drives in your Power Mac, 
you ll need a magnetized Phillips screwdriver and a 
hard-drive power splitter (available at Radio Shack). 





press 1-I, and change Ownership & Permissions for 
Others to Read & Write. 


Step 7: Play Shared Music 

To give everyone access to the music server from 
their own Macs, open iTunes: Preferences on the 
server Mac. Click on the Sharing tab and select 
either your library or individual playlists to share. 
By selecting the Look For Shared Music option in 
their own copies of 1Tunes, your whole family can 
play the music you’ve shared.—SHELLY BRISBIN 


Before you unplug your computer, touch the 
metal on your computer’s PCI slots to discharge sta- 
tic electricity. Then unplug the computer and open 
the side door. 

On the bottom of the enclosure, you'll see your 
computer’s internal drive. To the left of the boot 
drive, you'll see two drive carrier sleds screwed to the 
carriage. Unscrew these sleds ® and lift them out. 

Take your hard drives and set both of their jumpers 
to Master. Then screw the hard 
drives to the drive sleds ®. Once 
attached, return the drive sleds to 
their respective slots and secure 
each with a screw. 

The PCI ATA controller card 
has DIP switches on the circuit 
board to turn the RAID func- 
tion on or off. Set it to On (the 
picture shows the setting for a 
SIIG card) @. 

Some cards have settings for 
RAID 0 and RAID 1. Once 
you've set the DIP switches, 
plug the card into one of your 
available PCI ports and secure it 
with the small slot screw. 

Attach two ATA cables to the 
card. Run the cables to each drive. 
Attach the drive at the Master 
position (the end of the ribbon). 
Lightly fold the ribbon so it 
bends into a 90-degree angle 
about one inch from the PCI card 
connection—this way, the ATA ribbons won’t block the 
airflow to the computer’s main fan. 

You'll find an open power connection hanging in 
the center of the computer. Use the power splitter to 
send power to both drives. 

Close the Power Mac case carefully. Plug in the 
power and start up the computer. Open Disk Utility. 
Format the new drive set and assign it a new name. Your 
RAID is now ready to store files —ANTON LINECKER 
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The original and complete version of this article is from O'Reilly's 
Mac DevCenter, and is available at find.macworld.com/0027. 


WITH THE ADVENT of broadband Internet, cam- 
eras such as Apple’s iSight, and programs such as 
Apple’s iChat AV, that Holy Grail of science fiction, 
the videoconference, has arrived —_ 

on your desktop. 

So you bought an iSight, set 
up your camera, downloaded 
iChat AV, and opened a chat. 
Then came the shock. Yikes! 
Do I really look like the Crea- 
ture from the Black Lagoon? 

Relax, and get some air into your 
gills, because chances are you don’t look quite so 
frightening as that. You probably just need to 
do a little tweaking here and there. And é 
there are several things you can do to make 
your virtual self look as good as possible. 

Accessories Are a Geek's Best Friend A 
wide-angle lens is a useful accessory to an 
iSight. A wide-angle is handy for including 
another person, displaying more of your 
workspace or an entire meeting room, and 
surveilling a room. A bonus effect of such a 


ANYONE WHO’S WATCHED the late-eighties 
and early-nineties TV show MacGyver will remember 
that there was nothing Richard Dean Anderson’s char- 
acter couldn’t do with a roll of duct tape. Similarly, I’ve 
discovered that the plastic belt clip that comes with the 
iPod mini can be equally versatile, adding functional- 
ity to the colorful mini and making it compatible with 
some products that officially require the stan- 
dard iPod’s dock connector. The iPod and 
the iPod mini have the same connectors, 
but the iPod is deeper than the mini. So 
products designed specifically for the 
standard iPod are too deep to properly 
seat the iPod mini. But you can use the 
belt clip to make your iPod mini a jack- 
of-all-trades. 

> When I bought my iPod mini, I 
already had a dock for the larger iPod. By 
attaching the mini’s belt clip upside down— 
positioned about a millimeter below the top of the 
mini—it supports the mini nicely in the standard 
iPod dock (left). 

> One of my favorite accessories for the standard 
iPod is Altec Lansing’s inMotion portable speaker 
system ($§§%; April 2004). To get it to work with the 
mini, this time place the belt clip right side up and 
clip it onto the inMotion (right). (Shortly before we 
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Stop Laughing! 

It Works! This no-cost 
hack lets you use existing 
wide-angle lenses with 
your iSight. 


THE VERSATILE IPOD MINI BELT CLIP 

















lens is that it tends to make people look a little thinner. 
We often use a Nikon WC-E24 wide-angle lens (www 
snikon-image.com) so we can both fit into the field of 
view. Using a small plastic bottle @, a little tape ®, and 
a rubber band @, we fashioned a handy lens holder (see 
“Stop Laughing! It Works!”). 
If you’ve always dreamed of being a dreamboat, 
here’s your chance to bask in a 
flattering romantic glow. Create 
a soft filter by stretching a piece 
of very fine gauze or panty hose 
over the lens. Or fit some clear 
plastic wrap tightly over the lens 
with a rubber band and then apply a 
little dab of Vaseline. Wipe it a bit and 
behold—yow'll find yourself in a soft and 
dreamy ethereal experience. 
Remember, first and foremost you are 
a geek, and geeks were born to experi- 
ment! Convex and concave lenses, beer 
“ bottles, shot glasses, bubble wrap, candy 
wrappers—all can be placed in front of 
your Web cam. You never know what 
cool effect you’ll discover, or what war- 
ranty you can expire early.—NITROZAC 
AND SNAGGY 










went to press, Altec Lansing announced a $3 rubber 
adapter that allows you to use the mini with the 
inMotion system. If you’re interested, you can find 
out more at www.altec-lansing.com.) 

> Because of the iPod mini’s small size, accessory 
vendors are starting to sell “wearable” cases—ones 

that let you connect a strap to the case and wear 
the iPod mini around your neck. But 
unless you want the added protection 
that such a case brings, you can get 
the same result for free simply by 
attaching a lanyard or other strap to 
the slot at the top of the belt clip 
itself—DAN FRAKES 
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FAX FROM YOUR MAC 





WHY USE YOUR BULKY, outdated, and proba- 
bly cranky fax machine to send faxes? You can fax 
directly from your Mac with just a few tools: a scan- 
ner, a modem, a phone line, and the faxing capabil- 
ity built into Panther (OS X 10.3). This feature is 
limited, but once you work around its little issues, it 
comes in handy. 


Setup 

To use your Mac as a fax machine, you'll need an 
internal or external modem. Because faxing over IP 
is not yet feasible, you must use a standard phone 
line. You’ll also need a scanner that’s compatible with 
your Mac running Panther. 

Open System Preferences and enable your modem 
in the Network preference pane. Click on Apply 
Now. Go to the Print & Fax preference pane @, also 
in System Preferences, and under the Faxing tab, 
select the Receive Faxes On This Computer option. 
Fill in the necessary information, and set options for 
what your Mac will do when you receive a fax: save 
the fax to a certain folder, send an e-mail alerting you 
to the fax, or print the fax. 
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You may want to turn up the sound on your Mac so 
you can hear the modem sounds as you send faxes (the 
modem doesn’t make sound while receiving a fax). 

Finally and obviously, make sure your phone line is 
plugged into your Mac and your phone jack, even if 
you usually use that phone line for DSL. 


Send Faxes 

Let’s say you want to fax your clients a paper sketch 
that you drew while talking to them on the phone 
minutes ago. First, make it digital. Scan the docu- 
ment using your scanner’s included software, Adobe 
Photoshop or Photoshop Elements, or Hamrick 
Software’s VueScan. Note that Apple’s ImageCap- 
ture supports only Epson scanners. For the best- 
quality fax, scan in black and white, and at no higher 
than 200 dpi (the highest resolution of many fax 
machines). If your scanner software supports it, save 
the scanned file in PDF. 


Open the scanned PDF file in Preview (in the 
Applications folder). Then go to File: Print and click 
on the Fax button at the bottom of the dialog box. In 
the dialog box that appears ©, enter the destination 
fax number in the To field, or click on the person icon 
next to the To field to get the number from Address 
Book. (Panther won’t pull fax numbers from any 
other contact manager.) 

Be careful not to press the return key while you’re 
typing in this field—the fax will send if you do. Now, 
click on the Fax button. 

Panther won’t tell 
you when your fax has 
been sent, but in ten 
seconds or so, a new 
item, called Internal 
Modem, will appear in 
your Dock. This item 
shows you the fax’s sta- 
tus. You should also 
hear the modem’s 
characteristic sound. 
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Receive Faxes 
To receive faxes while you’re away from your Mac, go 
to the Energy Saver preference pane and make sure 
it’s set to never go to sleep. However, you must keep 
your phone line connected to your Mac. 

The bad news is that when you receive a fax, Pan- 
ther’s fax feature won’t bring up an alert, nor will you 
hear your modem receive the fax. Panther only puts 
the fax in whatever folder you selected upon setup. If 
you've set it to print the fax automatically or send you 
an e-mail, that’s all the alert you'll get. But there is a 
workaround. Just go to the Finder, locate the folder 
where you store faxes, control-click on it, and choose 
Enable Folder Actions. Control-click on it again, and 
select Attach A Folder Action. In the resulting win- 
dow, choose Add — New Item Alert.scpt. (For more 
tips on faxing in Panther, see “Panther Secrets Declas- 
sified,” find.macworld.com/0023.) 


You’ve Got Choices 

If you want more from Panther’s built-in faxing fea- 
ture, SmileOnMyMac’s $30 Page Sender 3.2 orga- 
nizes your faxes in an interface resembling Apple’s 
Mail, lets you run an AppleScript in response to an 
incoming fax, and offers many other nifty prefer- 
ences. And if you’re having problems with Panther 
sending you e-mail when you receive a fax, try Real 
World Technology Solutions’ free FaxEmailHelper 
1.2 (6666; Mac Gems, June 2004; www.rwts.com 
.au/FaxEmailHelper).— JENNIFER BERGER 


GO TO WEB: 


We've got loads more hardware how-tos on our 
Web site. Go to find.macworld.com/0021 for links 
to all of our past coverage. 
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Don’t Think You Need a Home 
Network? Think Again. Here’s 
How—and Why—to Get Started. 





IF YOU FIND YOURSELF RUNNING TO YOUR KID’S ROOM 
to print a color document, waiting for your turn at the one 
computer in the house that has high-speed Internet access, 
or unplugging a telephone so you can connect the cord to 
your laptop and check e-mail messages from the couch, it’s 
time to set up a home network. 





A home network can not only simplify your life but also greatly 
expand how and where you use your Macs. With a network, 
you can print files, search the Web, and check messages no 
matter where you are in the house. Better yet, you can listen 
to music saved on someone else’s computer, stream your own 
music collection through a stereo, share photos, keep a col- 
lective calendar that’s always up-to-date, and much more. 


Modern home networks are elegant, flexible, and relatively 
easy to set up, but no solution is right for everyone. To create 
a network that truly complements the way you and your fam- 
ily live, you’ll need to make some decisions based on the 
unique layout of your home and on how you use your com- 
outers. In this guide, I'll show you how to choose the gear 
that’s right for you, how to set it up, and how to share your 
data with the rest of your network. 






By Jeffery Battersby 


Photo-Illustration 
by Peter Belanger 
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GET CONNECTED 





Choosing Your Equipment 





At its most basic level, a network is nothing more 
than a group of connected computers and devices 
that can share information (see “The Basics”). What 
makes one type of network different from another is 
how those devices are connected. 

There are three main types of network connec- 
tions: Ethernet, wireless, and Powerline. Each of 
these technologies offers unique advantages and dis- 
advantages that depend on how your home is built 
(its physical layout, materials, and wiring), where 
your devices are located, how quickly the data needs 
to travel, and how much money yov’re willing to 
invest in the project. 

Although you can limit your network to just one 
type of connection—by going completely wireless, for 
example—in many cases you'll get the best results by 
mixing and matching these technologies to address 
the specific challenges of each part of your network. 

But to do that, you'll need to understand the 
strengths and weaknesses of each technology and 
how they fit together in a larger home network. (For 
a real-world scenario that puts these technologies to 
work, see “Putting It All Together.”) 


Ethernet Networks 

If you’re just looking to connect the computers and 
peripherals in a single room—to set up a home office, 
for example—an Ethernet network is probably your 
easiest and least-expensive option. Ethernet ports 
come standard on every shipping Mac. And Ethernet 
cable (which resembles an oversize telephone cord) is 
relatively inexpensive—you can get a 5-foot cable for 
around eight bucks. 

More important, Ethernet networks are fast— 
which makes them ideal for transferring large files, 
such as digital-video or Photoshop files, from one 
computer to another. 

Ethernet is by far the fastest networking technology 


available on the Mac. (For a 

comparison of networkin 
Ethernet / YourNet 
Networks 


IDEAL USE: Home offices; transferring 


large files. 
PROS: Very fast; standard on all current 
Macs; inexpensive over short distances. 
CONS: Expensive over long distances; 
connecting multiple rooms requires 
unsightly cables or drilling holes in the 
wall; may require professional installation 
to guarantee highest speeds. 
AVERAGE COST: cable, $1 
to $2 per foot; five-port 
100BaseT hub, $35; router, 
$45; professional installa- 
tion, $120 to $200 per cable. 


speeds, see “Clocking Your Net- 
work”). The two most common 
Ethernet standards, 10BaseT 
and 100BaseT, can transfer data 
at speeds of 10 Mbps and 100 
Mbps, respectively. Wireless 
and Powerline networks top out 
at 54 Mbps and 14 Mbps, 
respectively—and that’s run- 
ning at peak performance. In 
2001, Apple began including 
1,000BaseT Ethernet—which 
can transfer a whopping giga- 
bit of data per second—in all of 
its high-end laptops and desk- 
top systems. 

Realistically, very few home 
users will ever require enough 


bandwidth to justify the considerable expense of a 
Gigabit Ethernet hub. In fact, even the fastest broad- 
band Internet connection runs at a mere 6 Mbps. 
(Many connections don’t even reach 1 Mbps.) As a rule, 
unless you plan on transferring video or other high- 
bandwidth data across your network, 100 Mbps is more 
than enough to handle all your home-network needs. 
Ethernet becomes less practical when you're net- 
working over long distances and between multiple 


WIRING YOUR HOME 
Building a new house? Consider using 
Structured Wiring. This technology 
allows you to rely on a single cable, which 
runs from a central panel to each room 
in your house, for everything from 
your telephone and video and audio 
devices to network wiring. 


rooms. lo connect the Power Mac GS in your upstairs 
office to the family iMac in the living room, for 
instance, you'll need to either run unattractive cable 
underneath rugs and over door frames, or drill into 
walls to string cable between the rooms—no easy task. 

Running Ethernet cable through your entire 
house can also be expensive. To get optimal perfor- 
mance, you'll need to hire a professional who can 
install the wires inside your walls and then test them 
to make sure they’re transferring at the appropriate 
speeds. That'll cost you anywhere from $120 to $200 
for every wire you run. 

In general, unless you really need the additional 
network speed that Ethernet offers—for example, to 
transfer video files from one TiVo digital-video 
recorder to another—you'll be better off choos- 
ing one of the other networking options for long- 
distance connections. 


Wireless Networks 

If your computer lineup includes one or more lap- 
tops, creating a wireless (or WiFi) connection is an 
obvious choice. A WiFi network lets users connect to 
the Internet, check e-mail messages, print docu- 
ments, and share files from anywhere within 150 feet 
of the wireless router. 

However, computers don’t have to roam to take 
advantage of a WiFi network. Desktops can also join 
the wireless connection. In fact, since 1999, Apple has 
equipped every new Mac with a wireless antenna and 
an internal slot for a wireless network card. This makes 
WiFi a good choice if you need to connect several sta- 
tionary computers in multiple rooms but don’t want the 
hassle of stringing cable—especially if you’re already 
setting up a WiFi network to accommodate a laptop. 

Wireless networking does have a few downsides. 
First, WiFi networks are relatively slow compared 
with Ethernet networks. Macs currently support 
two different WiFi standards: 802.11b (Apple refers 
to this as AirPort), which tops out at 11 Mbps; and 


the newer and faster 802.11¢ (also known as AirPort 
Extreme), which offers a maximum throughput 
of 54 Mbps. In the real world, however, WiFi net- 
works rarely reach these speeds. Most AirPort and 
AirPort Extreme networks average about 3 and 25 
Mbps, respectively. 

‘To make matters worse, wireless networks tend to 
slow down as you move farther from the base sta- 
tion. So if you own a large home, your wireless sig- 
nal may drop off in distant rooms. If you find your 
wireless signal is weak, consider buying an external 
antenna to boost the signal. 

If speed isn’t a big concern for you—which may 
be the case if you use your network primarily to surf 
the Web and check messages—a WiFi network 
should fit the bill. 

WiFi networks are also less stable than other types 
of connections. Many obstacles can hinder wireless 


THE BASICS 


Considering all the confusion that surrounds 
networking terminology, the process of set- 
ting up a basic home network is surprisingly 
straightforward. 

Regardless of what type of network you're 
building, the basic pieces of equipment are 
essentially the same. You'll need a modem, a 
router, at least one hub, and a network adapter 
for each computer. 


the traffic coming through that 
connection, you'll need a router. 
A router is an intelligent piece of 
hardware that looks at every piece 
of data en route and figures out 
whether to send it to a location 
inside your network or route it out 
to the Internet. 

The router then passes the 
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Wireless 
Networks 


IDEAL USE: Networks that include 
one or more laptops. 

PROS: Lets you connect to the network from anywhere within range; no cable clutter. 

CONS: Network slows down as you move away from the router; walls, phones, microwaves, 
and Bluetooth devices can cause interference; the least secure of all networks; networking mul- 
tiple computers can be expensive. 

AVERAGE COST: 802.119 wireless router, $90; 802.11g wireless network adapter, $100 per Mac. 


signals: walls and metal—such as the steel in large 
buildings and metal framing—as well as 2.4GHz 
cordless phones, Bluetooth devices, and microwaves. 
In my experience, phones are the most notorious 


hub. This piece of hardware sits 

in the middle of your network 
like a traffic roundabout, allow- 
ing data to get from one com- 
puter or device to another. 
Hubs are typically differenti- 
ated by the number of Ethernet 
ports they offer. You'll need one 
port for every wired device you 


PowerBook 
with wireless 
adapter 


, 


Although | show each part of the network 
as a separate piece of hardware, companies 
often combine several functions in one device. 
For example, a DSL modem may also serve as 
a router. While this crossover cuts down on 
the number of devices you have to buy, it can 
also make shopping confusing. 


WHAT YOU NEED 

+ Cable or DSL Modem A modem is 
essentially a doorway that connects your 
internal network to the outside world. 
Often your ISP gives you a free modem 
when you sign up for cable or DSL service. 


+ Router A modem simply opens or closes 
the connection to the Internet. To direct 


Internet 
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incoming data to the rest of your 
network via radio waves (if it's a wire- 
less device) or via a cable (if it's an 
Ethernet or Powerline device). 
Wireless routers are sometimes 
referred to as wireless gateways or access 
points. Apple's AirPort Extreme Base Station 
is essentially a wireless router with addition- 
al perks—such as a USB printer port— 
thrown in. 

A router is one of the few pieces of 
networking hardware you'll need to 
configure before using. Most companies 
include the necessary software and 
instructions in the box. 


Hub To connect desktop Macs and other 
wired devices to your network, you need a 


= 
—_~ 


Wireless router 


| iMac with 
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plan to add to your network. 
Many routers include extra net- 

work connections, allowing them 
to function as both a router and 


—" a network hub. 


+ Network Adapter This is the part of 
your computer that sends and receives 
data across the local network. In the case 
of wired connections, the network adapter 
is your Mac's Ethernet port. For wireless 
connections, you'll need to have a wireless 
network adapter, such as an AirPort card, 
installed in your Mac. 
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PUTTING IT ALL TOGETHER 


No one type of network is right for every situa- 
tion. To get the best coverage and the easiest 
setup, you'll often need to combine different 
networking technologies to match the unique 
challenges of your home. 

Consider our example family—we'll call 
them the Williamses. They want to share the 
high-speed Internet connection in the upstairs 
office with the rest of their computers and 
Internet-ready devices. They'd also like to 
share their collective music libraries—in 
hopes of eliminating the epidemic of vanish- 
ing CDs—and access their ink-jet and laser 
printers from any computer in the house. 

Here's how the Williamses solved their 
problems. 


PORTABLE POWER 

Because he and his daughter both own 
laptops, Steven Williams knew he needed 

a wireless network that could extend to 
most areas of the house—including the 
outdoor patio. So he decided to use Apple's 
AirPort Extreme Base Station as the net- 
work's main router. 

To get the wireless network started, 
Steven runs an Ethernet cable from the DSL 
modem @) in the office to the WAN port on 
the AirPort Base Station ®. Because he needs 
to configure the Base Station before setting 
up the rest of the network, he temporarily 
connects an Ethernet cable from the Base 
Station's LAN port to the Ethernet port on 
a nearby Mac and runs Apple's AirPort Setup 
Assistant software. 


Once the router is up and running, Steven 
inserts AirPort cards in the iMac @ in his 
son's room. (The laptops ® already had cards 
in them.) 

Finally, to provide access to the ink-jet 
printer attached to his son's iMac, Steven 
opens up the iMac's Sharing preference pane 
and turns on the Printer Sharing option. 
Because the iMac will have to be on and 
awake for others to use the printer, Steven 
also sets the iMac's Energy Saver preference 
pane to never go to sleep. 


IN THE OFFICE 

Lauren Williams and her business partner 
run a small design company out of the 
family's home office. Because she needs a 
lot of bandwidth to exchange large graphics 
files with her partner, she’s decided to set 
up an Ethernet network for all the office 
equipment. 

First she unplugs the Ethernet cable 
between the Base Station and the office Mac 
(which Steven had used to configure the Base 
Station), and instead connects the Base Station 
to an Ethernet hub @. She then runs separate 
Ethernet cables from both office computers @ 
to the hub. 

Because the laser printer © has an Ethernet 
port, she’s able to connect it to the network 
by plugging it into the Ethernet hub. However, 
because the network router is an AirPort Base 
Station, Lauren could also have shared the 
USB printer by connecting it directly to the 
Base Station's USB port. 





OUT OF REACH 
The most difficult room in the house is the 
basement—better known to the kids as the 
Game Lair. Because their Xbox system is too 
far away from the AirPort Base Station to get 
a decent signal, and because their parents 
refuse to pay for an additional phone line, the 
kids currently can't use their Xbox to compete 
against others online—creating a serious 
social stigma. 

To solve this problem, Steven connects 
a Powerline router @ into a wall outlet in the 
office. He then runs a cable from the router 
to the Ethernet hub @, connecting that 
router to the rest of the network. To pick up 
the network in the basement, he simply plugs 
a Powerline Ethernet adapter @ into a wall 
outlet near the Xbox and runs an Ethernet 
cable from the adapter to the game system ©. 


EXPANDING THE NETWORK 
Once they have the basic network set up, 
the Williams family will have no problem 
adding other devices and computers to it. 

For example, since he’s gone to all the 
trouble of setting up a wireless network, 
Steven decides to take full advantage of it 
by connecting a wireless receiver @ to the 
living-room stereo system. That way he can 
listen to his laptop's iTunes playlists—as 
well as Internet radio stations from all over 
the world—while he works in the living 
room. Of course, he could also have con- 
nected the receiver to the network via a 
second Powerline adapter. 


troublemakers. If you’re often stuck with an inter- 
mittent or a weak connection—or no connection at 
all—check to see whether someone is on the cordless 
phone or popping a bag of popcorn whenever the 
connection goes south. If that’s the case, try to adjust 
the router’s settings to better block the interference. 
If you own an AirPort Base Station, for example, you 
can use the AirPort Admin Utility to do this. Click 
on the Show All Settings button and then on the 
Wireless Options button. When the Options win- 
dow opens, activate the Enable Interference Robust- 
ness option. 

Finally, WiFi is the least-secure networking 
option. If you’re not careful, it’s quite easy to give free 
Internet access to anyone who lives within 100 to 200 
feet of your wireless network. Worse, if you don’t set 
up your network correctly, someone with a mischie- 
vous mind could break into your network and steal 
valuable information. If you live in a neighborhood 
where houses are fairly close together or in an apart- 
ment building, you'll want to make sure you’ve 
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turned on the security features built into your wire- 
less router (see “Don’t Give It Away”). 


GET A BETTER CONNECTION 
If you’re having trouble picking up 
a wireless signal on your laptop, consider 
purchasing an external antenna. 
QuickerTek (www.quickertek.com), for 
example, offers many options for boosting 
the range of your PowerBook, Power 
Mac G4 Cube, and Power Mac GS. 


Powerline Networks 

If you don’t need the freedom of movement that 
comes with a wireless network, but you don’t want 
to string Ethernet cable between multiple rooms in 
your house, your best option is probably a Power- 
line network. 
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Powerline 


\ Networks 


IDEAL USE: Networks spanning long distances or 

multiple rooms; areas of the house that can’t receive a 

wireless signal. 

PROS: Uses your home's existing wiring; can serve as 

a bridge for Ethernet or wireless networks. 

ae CONS: Supports a limited number of devices; possible 
security issues in apartment buildings or houses with 

shared electrical systems. 
AVERAGE COST: Powerline router, $100; Powerline Ether- 
net adapter, $80; Powerline wireless access point, $130. 


Based on the HomePlug standard, Powerline 
devices use your home’s existing electrical wiring to 
extend your network connection to every room with 
an electrical outlet. Once you’ve plugged a Power- 
line router into the wall at one end of your house, 
you can add other devices to your network simply by 
connecting a Powerline network adapter to the 
nearest outlet—even if it’s several rooms away. And 
since most homes have at least two or three outlets 
in each room—and an average total of 45 outlets 
throughout the home—Powerline networks offer 
plenty of flexibility in where you place your devices. 


Powerline connections also excel at extending an 
existing Ethernet or wireless network into hard-to- 
reach locations, such as an attic or a garage. Corinex, 
for example, offers a wireless Powerline adapter that 
plugs into the wall and broadcasts your Powerline 
network as an 802.11b signal ($129; distributed by 
Dr. Bott, www.drbott.com). This is great if you need 
to use your laptop, say, in the basement, out of range 
of your wireless network. 

Powerline connections transfer data at a maximum 
rate of 14 Mbps. But to maintain that speed, you'll have 
to limit your Powerline network to 16 devices. While 
this might present a problem in small-office environ- 
ments, it shouldn’t be an issue for most home users. 

Powerline networks may also be susceptible to 
interference from electrical devices such as hair dry- 
ers, stereos, and microwave ovens. While this isn’t 
as big a problem as it used to be, you may need to 
try different outlets to find the best connection if 
youre having trouble with interference. 

Powerline networks may pose a security risk if you 
live in an apartment building and your electric wiring 
extends beyond your home. Most Powerline equip- 
ment offers data-encryption features. However, these 
are usually turned off by default to make installation 
easier. If you live in an apartment or in any situation 
where someone could possibly tap into your Powerline 
network, you'll want to make sure you activate your 
router’s encryption features. 


CLOCKING YOUR NETWORK 


Whether we're talking about cars or com- 
puters, we generally assume that faster is 
better. But when it comes to building a 
home network, the issue of speed is a little 
more complex. 

For one thing, all of your network's differ- 
ent parts affect its overall speed. Ethernet, 
WiFi, and Powerline technology all transfer 
data at very different rates (see “Networking 
Speeds Compared"). Ultimately, your network 
is only as fast as its slowest device. So despite 
the fact that the Ethernet port on your G5 can 
transfer a gigabit of data per second, if your 
network hub can handle only 10 Mbps, your 
data will travel only at 10 Mbps. 

If speed is important to you—which may 
be the case if you transfer large files from 
one device to another—you'll want to make 
sure every piece of equipment between your 
computer and the destination is optimized 
for speed. For maximum throughput, go to 
Apple's specifications database (www.info 
.apple.com/support/applespec.html) to figure 
out how fast your Mac's network card is and 
then choose hubs and routers that match or 
exceed its speed. 

But before you invest in faster—and signif- 
icantly more expensive—networking gear, 
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consider whether you really need it. By far the 
biggest bottleneck in any network is the Inter- 


net connection. Even if your network runs only 
at a paltry 10 Mbps, that's nearly ten times 


faster than the data entering your network 
from the Internet. So if you're not transferring 
files, there's little advantage to invest- 

ing in high-speed equipment. 





DON’T GIVE IT AWAY 


One downside to setting up a network is the 
potential for inadvertently sharing your data 
or your high-speed network connection with 
unauthorized users. Wireless networks are 
particularly sensitive to security breaches. 
Because your network is traveling over the 


airwaves, it's accessible to anyone around 
you who has a wireless network adapter in 
his or her computer. 

To protect yourself from wireless snoops, 
take time to turn on some of the security 
features built into your wireless router. For 
example, it’s a good idea to activate WPA 
(Wi-Fi Protected Access) or WEP (Wired 


Equivalent Privacy) encryption when setting 
up your router. Both WEP and WPA encrypt 
the data that crosses your wireless network. 
Users who want to join your network must 
then enter a password. Of the two, WPA 
offers the highest level of security. However, 
you must have Panther installed to take 
advantage of it. 

Wired networks are generally more secure 
than wireless ones. If your router uses DHCP 
and NAT to assign IP addresses dynamically to 
the rest of your network, you're already get- 
ting a minimum level of protection, since your 
internal computers are essentially masked 


from the rest of the world. Security is more of 
an issue if you have a static IP address because 
outsiders can use that address to access your 
computer. If security is a big concern for you, 
consider purchasing a router that includes an 
integrated firewall. Firewalls act as barriers, 
keeping anyone outside your network from 
hacking in. 

At the very least, consider turning on Mac 
OS X's integrated Firewall software. To do this, 
open your Sharing preference pane, click on 
the Firewall tab, and then click on the Start 
button. You can also install individual third- 
party firewall software on each Mac. 





Using Your Network 





Once you’ve set up your gear, you’re ready 
to take advantage of your new network— 
surfing the Internet, sharing printers, streaming music, 
and more. Apple’s Rendezvous networking technology, 
which is built into the Jaguar and Panther operating 
systems, has greatly simplified finding and communi- 
cating with other devices on your network. However, 
you'll still need to adjust some settings yourself. 


Sharing Your Internet Connection 

One of the key reasons to create a network is to share 
a single broadband connection with all the computers 
on your network. But in many cases, you can’t simply 
plug a hub into the modem supplied by your ISP and 
start sharing your Internet connection. 

Every computer connected to the Internet needs a 
unique address, called an IP address, which identifies it 
to all the other computers on the Internet. When you 
sign up for an Internet account, however, your ISP typ- 
ically provides you with just one address. So how do 
you identify the other five computers on your network? 

In OS X, you can turn on the Internet Sharing 
option in the Sharing preference pane to let one of your 
Macs handle all your Internet traffic. But a better 
option is to use a router that supports Dynamic Host 
Configuration Protocol (DHCP) and Network 
Address ‘Translation (NAT). These two technologies 
work together to assign each computer on your net- 
work a private address, which the router can then use 
to direct incoming data to the correct computer. 

Here’s the gist of how it works: When a router sees 
a computer on your network for the first time, it uses 
DHCP to assign that computer an address that’s just 
for use on your own personal network. When that 
computer tries to connect to the Internet anywhere 
outside your home network, the router—which is 
using the single Internet address your ISP assigned to 
you—relays that request to the Internet, with a special 





notation that indicates which computer on your home 
network the request came from. When a reply comes 
back, your router looks at the unique mark and passes 
the data back to the appropriate computer on your 
home network. This process of using a router as a go- 
between for your home network and the Internet is 
known as NAT. 

It’s important to note that most cable and DSL 
modems supplied by ISPs don’t offer NAT. So if you 
want to share your single address with other comput- 
ers, you may need to purchase a third-party broadband 
router, such as those from 
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erence pane and click on the Services button (see 
“Sharing with Others”). You'll want to make sure 
that the name listed in the Computer Name field 
uniquely identifies this Mac. This is how other users 
on the network will identify your computer. If the 
name listed isn’t unique—or if you simply don’t like 
it—you can change it by clicking on the Edit button. 
In the Service menu, turn on the Personal File Shar- 
ing option. To give others access to a connected 
printer, also turn on the Printer Sharing option. 
Then click on Start. Keep in mind that your Mac 


OS X's Sharing preference 
pane lets you set up file 
sharing and printer shar- 
ing over a network. 

















GET CONNECTED 











WHERE TO BUY 


Here's a list of some of the companies that offer Mac-compatible home networking gear. 
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www.corinex.com 
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Your home network doesn't have to end at connecting your computers and print- 
ers. You'll find a wealth of cool products on the market for adding your favorite 
home devices to the mix. Here are four quick ways to extend a home network: 


= Hook Up Your Stereo If you've got fantastic speakers set up in your liv- 
ing room and a superb collection of music on your computer in another 
room, why not bring them together? One of our favorite devices is the $199 
Squeezebox, from Slim Devices (§ $88; April 2004). This small, sleek black 
box receives audio from your Mac and plays it through your stereo system. 
The Squeezebox supports a variety of audio files, including MP3, AAC, and 
OGG, as well as uncompressed WAV or AIFF formats. You can connect it to 
your network via Ethernet or, for an additional $80, wirelessly. 


View Photos on Your TV If you want to share your vacation photos 
with guests but don't want to make everyone crowd around your office 
computer and squint at the screen, devices such as the $249 EyeHome, by 
Elgato Systems ($88; page 44), will let you display your iPhoto libraries 

on your living-room TV. The EyeHome can also display video stored on your 
Mac; however, it supports only the MPEG-1, MPEG-2, MPEG-4, and DivX 
formats. The EyeHome connects to your home network via Ethernet. If you 
want to connect the network to it wirelessly, you'll need to add a wireless 
bridge such as the D-Link DWL-G810 ($109; www.d-link.com). 


Program Your TiVo Remotely If you own a Series 2 TiVo DVD-R, you can 
purchase the additional Home Media Option ($99; www.tivo.com) to con- 
nect your TiVo to the rest of your home network. This option lets you access 
the TiVo from anywhere on the Internet. So if you hear about an interesting 
show while you're at work or on vacation, you can tell the TiVo to record it 
for you. The Home Media Option can also display iPhoto libraries and iMovie 
projects on your TV. 


Compete with Online Gamers If you own a console gaming device such 
as an Xbox, you can hook it up to your home broadband connection and 
play games over the Internet using the Xbox Live system. Your Xbox already 
supports an Ethernet connection. For a wireless connection, you'll need a 
separate adapter. Microsoft sells its own MN-740 Xbox Wireless Adapter for 
$99 (find.macworld.com/0012).—cyRUS FARIVAR 





will need to be on and awake to allow others to 
access the printer. 

If you want to provide access to a USB printer but 
don’t want to keep your Mac running 24 hours a day, 
you ll need to connect the printer directly to your 
network. That’s no problem if you own Apple’s Air- 
Port Extreme Base Station, which offers a USB port 
for sharing a compatible USB printer over your wire- 
less network. Otherwise, you may want to consider 
investing in a USB print server such as the Linksys 
PSUS4, which you can find for around $55 online 
(www.linksys.com). 

Access Networked Macs ‘lo access shared files on 
another computer, open the Finder’s Go menu and 
select Connect To Server. In the Server Address field, 
enter the name of the computer you want to access, 
and then click on Connect. If you’re not sure of the 
name, click on Browse to see all the computers on 
your network. 

Unless you have your own user account on the 
selected Mac, you'll be able to open files only in the 
user’s Public folder. You can save files onto the net- 
worked Mac by placing them in the Drop Box folder 
located inside each user’s Public folder. The Drop 
Box is similar to a mail slot: you can place files in it, 
but you can’t open the folder to see what’s there. 

To access a shared printer connected to another 
computer, open the Printer pull-down menu in any 
Print dialog box and select the desired printer from 
the Shared Printers menu item. 


Sharing Photos and Music 

Thanks to Mac OS X’s Rendezvous networking tech- 
nology, sharing your music and photos with other 
Mac users on your network is simply a matter of turn- 
ing on the appropriate setting in your iTunes and 
iPhoto preference panes. 

But if you want to share your music and photos 
with devices Rendezvous doesn’t support—such as a 
networked TiVo or a streaming music server con- 
nected to your home stereo—you may need to 
adjust some settings. To access one of these devices, 
yow ll need to enter its IP address. This will be a 
problem if your router is configured to generate 
an IP address dynamically. You’ll want to assign a 
static IP address instead, so you’ll always know 
where to find these devices. 


The Last Word 
With new networking gear arriving on store shelves 
every day, there’s never been a better time to set up a 
home network. Set up correctly, a home network lets 
you maximize all your computing resources, mini- 
mize your need for duplicate equipment, and ensure 
that everyone in your home or small office has access 
to the Internet, to printers, and to the files they need. 
And by matching your gear to the specific challenges 
and needs of your setup, you can build a network that 
is every bit as unique as your home. (1 














JEFFERY BATTERSBY spends his nights writing and his days making sure that 
45 attorneys and 300 support staff stay connected to everything they need. 
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What You'll 
Need: 

> #2 Phillips 
screwdriver 

> 2.5mm hex 
screwdriver 

> Needle-nose 
pliers 

> Optical drive 
(we used a Pio- 
neer DVR-108, 
from Other World 
Computing) 
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Add a Double-Layer DVD 
Burner to Your eMac 


Apple’s eMac provides a lot of bang for the buck. But you can add an 
even bigger bang for less than $100: a modern optical drive capable of 
recording double-layer DVDs. By adding one of these drives to your Mac, 
you'll be able to create DVDs that can hold as much as 8.5GB of data— 
almost twice what a single-layer DVD can (see “Double Your Pleasure”). 


From the outside, the eMac appears to be impene- 
trable. Not so. All you need are the proper tools, a 
measure of patience, and our guidance. (You can per- 
form this upgrade on many other Macs as well. See 
“New Options for Older Macs.”) 

Keep in mind that these instructions apply to the 
current eMac—known as the eMac (USB 2.0)—and 
the previous eMac (ATT Graphics) models. Disas- 
sembling the original eMac, which was sold between 
April 2002 and May 2003, requires a couple of 
extra steps—including removing the speakers and 
the fan assembly. 

When you’re shopping for an internal DVD 
burner, look for one made by Pioneer. Its drives offer 
the greatest compatibility with the Mac operating 
system, and recent versions don’t require the kind of 
firmware updates that other drives demand. Pio- 
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Warning! If you suspect that anything in these instruc- 
tions is beyond your abilities, do not attempt to upgrade 
your eMac. Have a tinker-happy friend or a qualified com- 
puter technician do it for you. The computer's CRT display 
can store lethal amounts of electricity even when the eMac 
is unplugged. Although this project won't get you too 
close to the display components, you should avoid playing 
around unnecessarily inside your eMac. If you monkey with 
the wrong parts, bad things could happen—the least of 
which is that you'll destroy your computer. 


neer’s current SuperDrive is the DVR-109, which 
can burn both single- and double-layer DVDs. (1 


Contributing Editor CHRISTOPHER BREEN is also the editor in chief of 
Playlistmag.com. 


Make the eMac Comfy 

Shut down the eMac and unplug anything connected 
to it (power, USB, Ethernet, and FireWire cables, for 
example). To be ultrasafe, leave the eMac unplugged 
for 24 hours so any electricity held in the CRT has 
time to dissipate. Place the eMac monitor-side down 
on a towel or carpet to protect the screen from 
scratches. Turn it so the user-access door faces you. 


Remove the User-Access Door 
Using the Phillips screwdriver, unscrew the single 
screw © holding the user-access door in place, and 
put the door aside. If there's an AirPort card installed, 
detach its antenna cable, pull the card from its slot, 
and set it aside. 
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Below the user-access door opening, you'll see two 
plastic feet held in place by Phillips screws @. These 
screws also help hold the case together. Remove the 
screws and put the feet aside. @Q oe ~ ¢ @Q 

Next, use the hex screwdriver to remove the hex ~ he - 
screw @ between the two feet, just below the door ee = : | — 
opening. = uw a) u uo a 4) a rT | =a} 

Two similar hex screws appear on each of the | Soe, 
remaining three sides of the eMac's case. Remove 
these screws as well. 





Lift Off the Case 

With the user-access door opening 
facing you, carefully lift the case 
about two inches straight up. Look 
in through the door and find the 
power-button cable attached to the 
left side of the case ®. Take note of 
which way the power-button cable 
bends (this will help you reattach it 
when you're done). 

Now reach in through the user- 
access door opening and carefully 
detach the power-button cable. 

Caution: Be sure to pull the con- 
nector straight out, not out at an 
angle. The plastic surrounding the 
connector is brittle. 

Once you've disconnected the 
power-button cable, lift the case 
Straight up and put it aside. 


Double Your 
Pleasure 


Double-layer DVDs (sometimes referred to as 
dual-layer or DVD9 discs) are nothing new. 
Hollywood has been using such discs for 
years to hold not only full-length block- 
busters, but also scads of bonus material. 
What Js new is the introduction of inexpen- 
sive, Mac-compatible DVD drives capable of 
recording double-layer discs. 

The advantage of these drives is that they 
can burn almost twice as much data as a 
single-layer drive. This makes their discs not 
only useful for data backups, but also a great 
way to store higher-quality video—with more 
room, you can forgo compressing your video. 

So how does it work? Double-layer DVDs 
have two recordable dye layers separated by 
a spacer. The drive burns the innermost 





Remove the layer—trom the inside of the disc to the outer 
Faraday Plate edge—using a low-energy beam. The burner 
On the bottom of the eMac, then refocuses the beam and burns the outer 
you'll see a large metal plate. layer from the outside edge in. 
This is the Faraday plate, Double-layer DVDs are compatible with 
which covers the media drive. nearly all consumer DVD players. But they're 
Remove the four Phillips not inexpensive. Single-layer DVDs in bulk cost 
screws @ holding the Faraday less than $1 per disc, while double-layer DVDs 
plate in place. Before you cost around $8 per disc. 
remove the plate, note how Another disadvantage of double-layer 
the gray cable above the burning is that its support on the Mac is lim- 
plate @ is arranged (you'll ited. iDVD 5.0.1 supports double-layer burn- 
need to duplicate this later ing only with Pioneer 109 drives. DVD Studio 
when you replace the plate). Pro 3.0.2 (and later) is compatible with all 
Gently pull the top of the double-layer systems. Your other option is to 
plate toward you, creating use third-party software such as Roxio’s Toast 
an inch-wide gap. Push the 6 ($100; www.roxio.com) or later, which 
plate down to unhook the does support burning to double-layer media 
metal tabs at the bottom of on the Mac. 


the plate. Then pull the plate 
toward you and lift it out. continues 











Remove the Optical Drive 
Disconnect the long black data-cable connector © and multicolored 
power connector @ from the back of the optical drive. If you have trouble 
removing the power connector by hand, use needle-nose pliers on either 
edge of the connector and pull it straight up. 

The optical drive is held in place by four Phillips screws—two @ on 
either side of the drive bracket. Remove these screws and set them aside. 
Pull the drive toward you and remove it. 

Finally, remove the EMI shield © from the end of the old drive and 
place it on the end of the new drive. 


Reassemble the eMac 
To reassemble the computer, follow the previous steps in reverse order. To 
replace the Faraday plate, insert the bottom first. Next, lift the plate until the 
tabs at the bottom of the plate fit into the cutouts on the eMac’s chassis. 
Then push the top of the plate into position and screw in the four screws. 
Replacing the power-button cable is perhaps the trickiest part of this proj- 
ect. You have to slip your right hand in through the user-access door opening 
between the chassis and case while holding the case with your left hand. 
People with large hands will find this a difficult fit. Before you reattach the 
power-button connector, be sure it's oriented correctly. (If you push the con- 
nector in upside down, you could bend the three small pins in the recep- 
tacle—making it impossible to connect the two without first straightening 
these fragile pins.) Then push the connector straight into the receptacle. 
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Configure the 

New Media Drive 

If you're running OS X 10.4 with 
Apple's iLife programs, the | rua 
system should recognize the 
double-layer burner. If you're 
running an earlier version of OS 
X, it won't. To change this, you'll need to install Christian Moeller’s free 
PatchBurn utility (www.patchburn.de). PatchBurn alters OS X’s built-in CD 
and DVD drivers to make them recognize unsupported single- and double- 
layer burners. 

Reattach the eMac’s cables, start it, and then download and install Patch- 
Burn. When you restart your computer, you should be able to use your new 
media drive to burn discs in the Finder, iTunes, iPhoto, and iDVD. But keep in 
mind that you'll need additional software to burn double-layer discs. 


Cee C0 Det ae 





New Options 
for Older Macs 


Of course, eMacs aren't the only systems in which you can 
install a new double-layer DVD burner. You can upgrade 
your laptop, desktop, or even your Mac mini with one of 
these new optical drives. 

Other World Computing sells a wide range of double- 
layer drives, including those for the iMac G5 and the Mac 
mini (macworld.com/0539). MCE Technologies (macworld 
.com/0540) also sells internal drives for a range of laptops. 
However, if you want to upgrade an iBook, you'll have to 
send the computer to MCE, who'll do the work. 

If you're doing the job yourself, here are some resources 
that will help you make the switch: 

First-Generation G4 For step-by-step instructions on 
installing a DVD burner in a first-generation G4, go to 
macworld.com/0567. 

PowerBook G4 You can download in-depth assem- 
bly guides tor PowerBook G4s—and many other laptop 
models—at PB Fixlt (www.pbfixit.com). This very usetul 
site offers a series of tree downloadable PDFs and online 
tutorials for replacing just about any part in your 
laptop.—kELLY LUNSFORD 
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How’s the Weather? 


What was the hottest day of the summer? How much rain did we get 
this soring? An old maxim says that weather is what you talk about 
when you can’t think of anything else to discuss, but for as long as | can 
remember, I’ve been fascinated by Mother Nature’s behavior. 


Technology’s march has been good to weather watch- 
ers like me, not to mention school science programs, 
weather forecasters, gardeners, and farmers. As a kid, I 
would look out our kitchen window at a mercury ther- 
mometer. As an adult, I’ve bought overpriced wireless 
thermometers. But now that I’ve entered the world of 
the Mac-enabled weather station, I can publish my 
weather to the Web and join a network of thousands 
of weather stations across the 
globe. I’ve also learned more 
about the climate outside my 
house than I ever expected to. 
All weather stations work 
with PCs, but I spent time 
with two Mac-compatible 
ones: Davis Instruments’ 
Vantage Pro (www.davisnet 
.com) and WeatherHawk’s 
WeatherHawk (www 
.weatherhawk.com). Here’s 
how to set up your own: 


























Stations for 

All Seasons 
A weather station mon- 
itors the local envi- 
ronment and relays 
information about it 
to you indoors. The 


Weather Wonders 
With its rain-collecting 
bucket and built-in 
solar panel, the Van- 
tage Pro (bottom) 
looks like part of 

an alien lander. The 
WeatherHawk (top) 

is very easy to set up. 


most full-featured ones measure temperature, baro- 
metric pressure, humidity, rainfall, wind speed and 
direction, and even solar radiation. 

The top of the Vantage Pro (cabled model, $495; 
wireless model, $595; optional solar and UV sen- 
sors, $400) is essentially a bucket that collects rain- 
fall for measurement; a small solar panel on the 
front keeps the battery charged. Davis says that one 
battery should last as long as three years. (See 
“Weather Wonders.”) 

A separate attachment contains a wind gauge and 
a generous amount of cable so you can place the 
gauge far away from the station if necessary. You 
might want to keep the station in the backyard, 
for instance, but mount the wind gauge on the roof. 
The Vantage Pro was easy to set up, thanks to 
clear instructions. 

You can’t relocate the WeatherHawk’s wind gauge 
(cabled model, $1,546; wireless model, $1,846). 
But there was almost no setup time for the 
WeatherHawk station itself—the only thing I had to 
plug in was a separate solar-panel array ($179), 
which mounts on the same pole as the Weather- 
Hawk station. 


Connection Forecast: Stormy 

Once your weather station is set up, you need a way to 

get that data to your Mac. If you don’t mind drilling 

holes and running cable, you can save a little money by 

buying a weather station that connects via a long cable. 
To minimize the impact of your weather 
fixation, opt for a wireless version. 

The Hookup Blues Hooking up either 
of these weather stations to a Mac isn’t as 
easy as it should be. In general, weather 
stations are designed primarily with Win- 
dows PCs in mind, and these two are no 
exception. So the first big hurdle is the 
physical connection: both use an old-style 

serial connection rather than USB. Even 
the wireless models send back a signal 
that’s received by devices with serial ports. 
I used the $79 Keyspan USB Twin Serial 
Adapter (www.keyspan.com) to connect the 
Vantage Pro to my Mac. The device for 


receiving transmissions from WeatherHawk’s wireless 
station uses a PC-standard serial connector, so I also 
used a PC-to-Mac adapter cable. Another option 
would’ve been Keyspan’s $40 High Speed USB Serial 
Adapter. (My Mac also has a GeeThree Stealth Serial 
Port, but neither product was compatible with it.) 
Consoles and Other Critters While the Weather- 
Hawk station connects directly to your Mac via a 
wireless receiver box, the Vantage Pro uses an inter- 
mediary device: a cool console gadget that you can 
place on a table or mount on a wall. Both stations 
come with a data logger that collects data even when 
your Mac isn’t running, but Davis’s console is even 
more convenient because it lets you glance at weather 
data without touching your Mac. It transfers weather 
data back to the Mac via a custom serial cable. (In case 
you don’t want to put the console near your Mac, 
Davis also offers the $195 Wireless Weather Envoy.) 
With the WeatherHawk, there’s no middleman, so 
there are fewer items to install and connect. I did 
appreciate the Vantage Pro’s console. It even has a 
sense of humor: during a mid-October downpour, the 
console suddenly began displaying 
the text “It’s raining cats and dogs!” 
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It’s Raining Data 


The entire point of hooking upa | (ene 
weather station to a Mac is that you Wid: MEL MPH 
can do clever things with the data —— 
the station collects—for instance, | ™ 37777 
plan for a bumper crop of tomatoes 


by figuring out when the last day of 4 d 
frost is in your microclimate. 

Of course, you can keep a data- 
base of weather information on 
your Mac to sift through at your 
leisure. But it’s more fun to gener- 
ate Web pages full of live data that |* 
can be viewed from anywhere on 
the Internet. Each weather station’s 
software offers that option, with 
varying degrees of difficulty. 

WeatherLink Davis Instruments 
weather stations, including the Van- 
tage Pro, work with Davis’s $165 WeatherLink for Mac 
OS X software. WeatherLink isn’t quite a native OS X 
application. It’s written in Java and looks (and works) 
like a Windows application. However, WeatherLink is 
remarkably full featured. You can view charts and 
graphs of weather data, and export data you’ve col- 
lected to text files for viewing in applications such as 
Microsoft Excel. 

WeatherLink’s most impressive feature is its Web 
support. Using a set of almost 50 custom tags, you can 
create Web pages that display live weather data, includ- 
ing graphics generated by WeatherLink itself. In min- 
utes, I was able to create a basic page that listed all the 
data I wanted to see (see “Backyard Broadcast”). 
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HTML templates let you create Web 
pages full of current data and have them 
uploaded automatically to a Web server. 


Desktop 
Weather 


Once you've created a 
template, WeatherLink 


will generate an HTML What if you 
page based on current don’t want to 
weather conditions and be limited to 
either save it to a special displaying the 


location on your hard data from your 
drive or transfer it via 
FTP to a remote server 
on the Internet—say, to 
space on your service 
provider’s Web server. 

Sadly, WeatherLink 
is a bit unstable. It occa- 
sionally locked up when 
the console temporarily 
lost touch with the 
weather station, and the 
Web page wouldn’t 
update again until I 
canceled the operation and restarted the program. 

WeatherHawk-X On the other hand, Weather- 
Hawk’s $146 WeatherHawk-X is a 
native OS X app; it was written by 
AfterTen Software (www.afterten 
.com). WeatherHawk-X provides 
an attractive view of current con- 
ditions. A small graph area can 
display one of a handful of preset 
graph types, but it doesn’t offer 
the number of detailed charts, the 
volume of tags, or the variety of 
autogenerated Web graphics that 
WeatherLink does. The program 
also uploads files only via FTP, 
even if you just want to save the 
files to a local folder on your Mac. 

National Networks Weather- 
Hawk-X excels in its support for 
uploading weather data to outside 
sources. It supports the GLOBE 
Program (www.globe.gov), a group 
of school-based weather stations, 
and Weather Underground (www 
.wunderground.com), a Web site that collects and dis- 
plays data from personal weather stations around the 
country. Five minutes after I’d launched Weather- 
Hawk-X, my home weather was being displayed on 
Weather Underground. 


and some template file samples. 
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The Really Local Forecast 

‘Too often, we Mac users are at our computers when we 
should be getting some fresh air. Yes, a Mac-based 
weather station means you never have to open the door 
to see what it’s like outside. But it also lets you satisfy 
your curiosity about the world in a whole new way. 


Editorial Director JASON SNELL knows the temperature in his yard right now. 





weather station in a Web page? Christopher Snell's 
WeatherStation (http://remoteweather.com/Weather 
Station/), a widget for the $25 Konfabulator (www 
-kontabulator.com), offers a supergeeky solution. By 
default, WeatherStation works with a Perl-based inter- 
face on top of a Davis weather station that requires 
some serious Unix chops to set up. But | managed to 
get WeatherLink to generate a Web page in Weather- 
Station format, which let me display beautitul live 
weather data on my desktop without having to install 
the server. Go to find.macworld.com/0193 for details 


SECRETS BY JONATHAN KNUDSEN 


GEEK FACTOR 


See It Now Check 
out the CD that came 
with this issue, or go to 
http://cd.macworld.com/ 
2004/1 1/mirror-bell, to 
see Robolag navigate 
obstacles using the sec- 
ond program outlined 

in this article. 
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Killer Mac Robots 


Maybe you’ve always wanted to make C-3PO or R2-D2, or wondered 
whether you could create a Roomba Robotic Floorvac yourself. 
Whatever your motivation, the Lego MindStorms Robotics Invention 
System has everything you need in order to build robots. So you put 
down $200, take the kit home, and build something brilliant—only to 
discover that the software is Windows only. 


Can’t you use a Mac to program robots? Of course you 
can! Several excellent Lego robot-programming tools 
exist for the Mac, many of them free. I'll show you how 
to get started with one of the most popular tools, Mac- 
NQC. (For others, see “Programming Choices.”) 


About Lego Robots 
The Lego MindStorms Robotics Invention System 
(RIS) kit (http://mindstorms.lego.com) contains more 
than 700 Lego bricks, including motors, sensors, gears, 
wheels, and a robot brain called the RCX. You can write 
programs for the RCX on your computer and then 
download the programs to your robot via an infrared 
link. ‘The kit includes an infrared USB tower that you 
plug into your computer so it can talk to the RCX. 

So what can you do with all this stuff? Whatever 
you want. Imaginative builders from around the world 
have built robot bugs, pets, tanks, plant waterers, 
lawnmowers, chess players, and just about everything 
else. You won’t be making C-3PO or the Jetsons’ 
Rosie, but you’re going to have fun and learn a lot. In 
fact, many teachers now use Lego robots to teach pro- 
gramming to beginners of all ages. 









Meet MacNQC 

Although there’s Windows-only software in the reg- 
ular MindStorms box, the clever and dedicated Lego 
robotics community, composed of enthusiastic fans 
worldwide, has created a wide variety of alternative 
RCX programming environments. 

NQC (Not Quite C), originally developed by Dave 
Baum, compiles text source files and can download the 
compiled programs to the RCX. In its purest form, 
NQC can be a little uncomfortable for people who 
don’t live on a command line. Fortunately, there’s 
MacNQC 6(find.macworld.com/0077), an excellent 
GUI version of NQC that runs in OS 9 and OS X. At 
this writing, the current version of MacNQC X (the 
version for OS X) was 3.0 r2. 


MacNQC Quick Start 

The first thing you need to do to start programming 
robots with MacNQC is install firmware on the 
RCX. The RCX is a very tiny computer. Like a Mac 
without system software, or Frankenstein without a 
brain, the RCX can’t do much by itself. The firmware 
serves as a kind of operating system, enabling you to 
download and run your own programs. 

MacNQC does not come with its own firmware; you 
will use the firmware that Lego supplies with the RIS 
kit. The easiest way to get the firmware file is to down- 
load the RCX 2.0 Beta SDK (find.macworld.com/0078). 
Click on the link at the bottom of the page to download 
the SDK. (You'll need to click through one or two more 
pages to get to it.) Once you’ve downloaded and 
unzipped the SDK, copy the firm0328.lgo file into the 
Firmware directory of your MacNQC folder. 

If you don’t have an Internet connection handy, you 
can get the firmware file from the RIS disk, but you'll 
need to install the RIS software on a Windows com- 
puter first. Then you can copy the firmware file from 
Windows to your Mac and install it on the RCX using 
MacNQC. On the Windows computer, you can find 
the firmware file here: \Program Files\LEGO 
MINDSTORMS\RIS 2.0\script\Firmware\ 
firm0328.1g0. Copy it to your Mac and place it in the 
Firmware directory of your MacNQC folder. 


PHOTOGRAPH BY PETER BELANGER 


At this point, you’re ready to plug in the infrared 
tower and start up MacNQC. Turn on the RCX and 
place it near the infrared tower. Choose RCX: Down- 
load Firmware from the MacNQC menu. MacNQC 
will find the firmware file you just copied and install 
it on the RCX. Be patient; this takes a couple of min- 
utes. With the firmware installed, you’re ready to 
start playing. 

Choose RCX: Motor And Sensor Panel from Mac- 
NQC’s menu. This window allows you to control 
motors (outputs A, B, and C) and view sensor read- 
ings (inputs 1, 2, and 3). For example, you can see the 
current reading of a light or temperature sensor. To 
turn on a motor, click on one of the green arrows for 
forward or reverse, and then click on the Start but- 
ton. Io view a sensor value, first choose the sensor 
type from the pop-up menu and then click on Refresh 
to get the sensor values from the RCX. 


Ready Your Robots! 

Programming in NQC is simple. Let’s start with a 
rudimentary example: a program that makes a robot 
move forward for one second and then stop. If you 
haven’t built a robot yet, make a basic one, such as my 
own RoboTag or Trusty (find.macworld.com/0079). 

I'll assume you have a robot that uses motors A and 
C to move. All the program has to do is turn on the 
motors, wait one second, then turn them off. 

In MacNQG, create a new file and enter this: 

task main() { 

OnFwd(OUT_A + OUT_C); 
Wait (100) ; 
Off (OUT_A + OUT_C); 

} 

The commands in this program are all straightfor- 
ward. You just need to remember that the wait com- 
mand accepts a time measured in hundredths of a 
second, so Wait (100) means “wait for one second.” 

You can save the file if you want, but it’s not neces- 
sary for testing. Make sure that your RCX is turned on 
and that the infrared tower is pointed at it; then click 
on the toolbar button that looks like 1s and 0s. Mac- 
NQC will download your program to the RCX. (Your 
robot will chime when it has received instructions.) ‘Io 
try the program out, press the Run button on the RCX. 

If you'd rather just check your program for errors 
without downloading it, click on the red check-mark 
button. MacNQC will tell you about any errors it 
finds in a separate error window. Double-click on an 
error to go to that spot in your program. 

The next example (see the program in “Making 
Robots Think”) moves the robot forward until it 
bumps into something. You'll need a robot with a 
bumper on the front, connected to input 1. (The 
bumper should press a touch sensor on input 1 when 
the robot bumps into something.) Also, motor A 
should control the left side of the robot; motor C, 
the right side. Robo Tag will work for this project. 


Programming Choices 


Less Geeky You can't use the Windows-only software that comes in the MindStorms 
box, but you can use Lego’s Robolab software for OS 9. (It also runs in Classic.) In this 
visual environment, snap together little program blocks, such as Set Power of Tone. 
When you're finished, click on a button to download the program to your robot for test- 
ing. This is a good choice for younger robot builders or those with little computer experi- 
ence. Buy it separately at the Pitsco Lego Dacta store (vwww.pldstore.com) for $69. 

Also, don't miss the cool kits sold at the Pitsco site, such as the $114 Robolab Intel- 
ligent House Building Set (find.macworld.com/0042), which you can use to create a 
working model of an automated home. 

Geekier If you're familiar with Java, try the free leJOS (http://lejos.sourceforge.net/), 


an environment based on the Java programming language. 


After a bump, the robot will back up, turn right, and 
then drive forward again. 

The sSetSensorType line ® tells the RCX that a 
touch sensor is attached to input 1. Next, the pro- 
gram moves the robot forward. If the bumper ever 
touches anything (that’s when SENSOR_1 equals 1), 
the robot backs up for one second, turns for one sec- 
ond, and then starts moving forward again. 
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hensive documentation for the 
NQC language, and informa- 
tion about MacNQGC, available from the Help menu. 


Welcome to a New World 

By now you should be pretty pleased with yourself. 
You have successfully used your Mac to program 
Lego robots, and it didn’t cost you anything. 

You are now part of an amazing global community 
whose nexus is LUGNET, the Lego Users Group Net- 
work (http://news.lugnet.com/robotics/). You'll find other 
enthusiastic, brilliant people who like to build Lego 
robots. Browse or search the archives for project ideas 
or information about troubleshooting, advanced pro- 
gramming, and building techniques. Or you can join 
(for free) and participate in the discussions. 

Now go forth and program robots with your Mac. 
Have fun! 


JONATHAN KNUDSEN (http://jonathanknudsen.com/) was the author 
of one of the first Lego MindStorms books in 1999. By day, he writes about 
Java technology. 
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Making Robots 
Think Use MacNQC’s 
Motor And Sensor 
Panel to control robots 
directly, or create pro- 
grams in a color-coded 
text editor. 


